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INTRODUCTORY REMARKS. 

1. In the following section on Numeration, it is shown in 
order how to name and represent all numbers, from the 
simplest to the largest. It would not be proper to pursue 
the same course in teaching. The plan/ followed may be 
something like the following : — •*•>>>' 

2. Let the children be first exercised, mentally, for some 
time, in the four fundamental ruifes ' with simple concrete 
numbers ; notions of number being thus gradually acquired, 
the symbols for the first nine numbers may be taught ; after 
clear ideas of abstract numbers have been acquired by cal- 
culations with these, counting by tens may be proceeded 
with, and the nature of local value and the use of the cipher 
taught ; afterwards, counting by hundreds, thousands, &c, 
each stage being thoroughly mastered before the next is 
entered upon : an anxiety to get quickly through defeats 
itself in teaching the elements of any subject. Children 
have been very much amused with the following way of > 
teaching the decimal scale, at the same time that they rapidly 
acquired clear notions of counting by tens. A child is taken 
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4 INTRODUCTORY REMARKS. 

from the class, who stands before it and holds up a finger 
for every object to which the master points (the intention 
being to count the number of objects in the room) ; when 
the eleventh object, to which the master rapidly passes, is 
reached, the boy calls on him to stop, he has not eleven 
fingers. It is then determined that another boy shall stand 
out to hold up a finger whenever the first is ready to begin 
again : this process may be carried to any length. At the 
end columns are ruled, and the number of fingers each child 
has held up is registered in order.* It is then shown how 
the columns may be dispensed with ; the necessity for the 
cipher will appear when the lines are removed in cases 
where there are none of any kind of unit By such methods 
the children are led naturally to the decimal scale ; they, 
as it were, discover it for themselves. It is very important 
to teach Numeration thoroughly, for the processes in Addi- 
tion, Subtraction, Multiplication, Division, and the rules 
relating to Decimals are directly founded on its principles. 
The proposed introduction of a Decimal Coinage gives addi- 
tional force to this remark* 

3. Children, in general, are made to begin Slate-arith- 
metic too soon ; they frequently do so when they hardly 
know the symbols for the first nine numbers. They have, in 
consequence, to encounter at once a multitude of difficulties, 
each of which should be conquered alone; such as the 
strangeness of the whole subject, the labour of adding, their 
unfamiliarity with the figures, and awkwardness in making 
them, and the process of carrying. They should have nothing 
to do with slates until they are at least sufficiently versed in 
mental calculation to perform promptly all the mental pro- 
cesses required in the fundamental rules. These rules are 
supposed to be explained in the following pages to those who 
have undergone this previous training. 

* This arithmetical game, as it may be called, is simply the illustra- 
tion used in Art. 9. of Professor De Morgan's Arithmetic, carried into 
practice. 
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4. In entering on any new rule, a question should first be 
proposed by means of which the requisite definitions may be 
brought in ; if a new symbol of operation is necessary, this 
should next be explained ; then, the principles employed in 
establishing the rule are to be illustrated by a sufficient 
number of examples, — these illustrations always preceding 
the formal statement of the principle, which must be inferred 
from them ; after this, many examples of the kind required* 
from the simplest to the most difficult, must be done by the 
help of the principles previously elucidated ; and, lastly, the 
pupils should be guided by varied forms of interrogation in 
deriving the rules for themselves by an induction from these 
examples. It is especially to be remembered, that in this 
process of demonstration the pupils must be told as little as 
possible: the intuitive or Socratic method of teaching is 
the one to be pursued here. In order to further the educa- 
tion of that important faculty, the memory, by training it to 
habits of retention and precision, every principle or rule, as 
soon as it is thoroughly understood, should be expressed in 
simple and precise language, and required to be learnt by 
heart and repeated without deviation. In attending to prin- 
ciples so as to develop the faculties of abstraction, attention, 
and reasoning, the teacher must take care to exercise his 
pupils sufficiently to render easy the application of these 
principles. It would be a great fault to enter so minutely 
on processes of demonstration as to neglect practice in a 
subject which bears so intimately on the concerns of every- 
day life as Arithmetic. Facility, correctness, and neatness 
in working, should then be looked after. All such words as 
Addition, Sum, Excess, Product, Interest, Rate, &c. should 
be explained, and precise explanations required in return, 
as it conduces much to clearness of thinking when a habit 
is acquired of requiring and giving correct definitions. 

5. It is frequently urged against teaching Arithmetic de- 
monstratively, that no time can be found for it, and that it 
in no way conduces to accuracy and quickness of working. 
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6 INTRODUCTORY REMARKS. 

In order to remove these objections, and to show the ne- 
cessity of making time for such teaching, it is sufficient to 
state what are the objects proposed to be attained by it. 
There are two ways in which, generally, we may look at any 
subject of instruction ; we may view it as an end in itself, 
on account of its utility or the pleasure an acquaintance 
with it affords, or as a means for training some faculty or 
faculties, that is, as an instrument of education. It depends 
on what we seek to accomplish, to which aspect most pro- 
minence is given ; but in every sound system of primary 
instruction, while the subjects are largely decided by the 
former, the methods will be entirely determined by the 
latter. Thus, Arithmetic, with which only we are con- 
cerned, may be taught simply in its connexion with the 
business of life ; or, in addition to this, as a means of form- 
ing the attention and judgment, and developing the reason- 
ing powers. In the former case, the teaching will be confined 
to the mechanism of calculation ; in the latter, reasons will 
be given with rules, or rather, as formerly explained, the 
children will be led, by careful training, to prove the rules 
for themselves. Of the two courses here indicated, the 
latter is certainly the preferable one; for, although it is 
quite true that the most expert calculators are frequently 
those who are ignorant of abstract principles, and that long 
and laborious drilling is the only way to make one sure and 
quick in the use of numbers, yet it is more important that 
a boy should have a well-trained mind, than that he should 
bo an expert calculator. Besides, attention to one part of 
the subject does not imply neglect of the other. In the edu- 
cation of those whose school-life is of limited duration, it is 
especially necessary that some elementary subjects be used 
as disciplinary agents, for it is to such subjects only that 
they have access, and if they are to be trained to sound intel- 
lectual habits at all, it must be by means of judicious 
instruction in them. It is then, as a mental gymnastic, as a 
means of imparting the art of thinking (if the expression 
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may be allowed), and producing certain invaluable mental 
aptitudes, that Arithmetic is taught in the careful way above 
described, so that it may fill, in its measure, the same place 
in primary, that the Higher Mathematics do in superior 
education. 



NUMERATION AND NOTATION. 

6. If we wish to express that there is a single object 
of any kind, instead of writing one, for the sake of 
shortness we use the mark or ^figure . . .1 

If to one thing we add another of the same kind, we 

shall have two things. Thus, one apple and one apple 

make two apples. To express this number we use the 
figure . . . . • • .2 

If to two things we join one thing of the same kind, 

we shall have three things. Thus, two boys and one 

boy are three boys. This number is expressed by the 

figure . . . . . . .3 

If to three we add one, we shall have/bur . . 4 

Four and one are Jive . . . .5 

Five and one are six . . . . .6 

Six and one are seven . • . .7 

Seven and one are eight . . . .8 

Eight and one are nine . . . .9 

If to the number nine we add one, we shall have the 

number ten. 

7. In this way we may form as many numbers as we 
please, but it is plain that we cannot give fresh names to all 
of them ; if we were to do so, we would at last be stopped by 
the impossibility of remembering these names, and thus we 
would not be able to reckon with very large numbers. A 
shepherd, for example, would not be able to state the number 
of sheep in a large flock. I am going to explain how all 
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8 NUMKBATION AND notation. 

numbers 'may be named by means of very few words in 
addition to one, two, . . . nine. 

8. Suppose there are before us many objects, say marbles, 
which we wish to count. In order that we may be able 
easily to discover how far we had gone, if we happen to lose 
count, or to resume our task where we left off, after having 
dropped it for some time, we take ten out and put them 
aside by themselves (why this number is taken rather than 
any other will be noticed by-and-by) ; we take ten more out, 
and put them aside ; ten more, and put them aside ; and so 
on. A set of heaps is thus formed, each containing ten 
things. When there is one heap, we have counted ten; 
when there are two heaps, we have counted ten twice; when 
there are three heaps, we have counted ten three times over ; 
and so on. The names of the numbers thus formed are 
shortened as follows : -*- 



Two tens 


into 


Twenty, 


Three tens 


» 


Thirty, 


•Four tens 


>> 


Forty, 


Five tens 


» 


Fifty, 


Six tens 


99 


Sixty, 


Seven tens. 


99 


Seventy, 


Eight tens 


f> 


Eighty, 


Nine tens 


99 


Ninety. 



When we have taken out one heap, before the second heap 
is formed we shall have successively — ten marbles and one 
marble more, ten marbles and two marbles more, ten and 
three more, &c. ; these numbers are named thus : — 

Ten and one are eleven, 
Ten and two are twelve, 
Ten and three are thirteen, 
Ten and four are fourteen, 
Ten and five are fifteen, 
Ten and six are sixteen* 



NUMERATION AND NOTATION. 9 

Ten and seven are seventeen, 
Ten and eight are eighteen, 
Ten and nine are nineteen. 

In the same way we can add one after the other of the 
first nine numbers to two tens or twenty, next to thirty, 
next to forty, &c, getting twenty and one, which is shortened 
into twenty-one; twenty and two, which is shortened into 
twenty-two, &c. Hence we have the following numbers : — 

Twenty-one, twenty-two, .... twenty-nine; 
Thirty-one, thirty-two, .... thirty-nine; 

&c. &c. &c. 

Ninety-one, ninety-two .... ninety-nine* 

Making use of the figures which have been given above, 
we may write the numbers just formed in this way : 1 ten, 
I ten I one (that is, 1 ten and 1 one) or eleven, 1 ten 3 ones 
or thirteen, &c, 2 tens or twenty, 2 tens 1 one or twenty* 
one, &c, 9 tens 9 nines or ninety-nine; but instead of 
writing I ten I one, it is plain that we may write 1 1, if we re- 
member that after the figure to the left the word ten is under- 
stood, and after the other figure the word one. In the same 
way 12 will be read as 1 ten 2 ones or twelve, 37 as 3 tens 
7 ones or thirty-seven, 82 as eighty-two, and so on. But if 
we omit the word in — 1 ten, 2 tens, 3 tens, &c, these will be 
taken for 1 one, 2 ones, 3 ones, &c, respectively. How shall 
we manage in this case? In addition to the nine figures 
already given, another character, viz. 0, is used, to represent 
nothing: it is called nought, cipher, or zero. Hence we 
may write 1 ten as 1 ten ones (that is, 1 ten and nothing 
more), 2 tens as 2 tens ones, 3 tens as 3 tens ones, &c. ; 
and now if we omit the words, and leave 10, 20, 30, &c, no 
mistake can arise, for we see at once, as before, that there 
are, in each case, so many tens and no ones. 

Thus, then, if we wish to express a number consisting of 
ones and tens, we place the figure stating the number of 
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10 NUMERATION AND XOTATIOX. 

tens, or the tend figure, to the left of the ones 1 figure ; and 
when there are no ones we marh their place by a cipher ; on 
the other hand, if a number be expressed by two figures, the 
figure to the right denotes the number of ones, and the figure 
before it to the left, the number of tens. 

9. Let the process described at the beginning of the last 
article be carried on until there are left behind not so many 
as ten marbles. We have now a certain number of tens, 
and a number of ones not more than nine. Our next task is 
to count the number of heaps of ten. If this number does 
not exceed nine, the total number of marbles will be named 
and represented as explained in Art. 8. Suppose, however, 
that there are more than nine heaps ; in order to count 
these we do with them what we did with the single marbles ; 
that is, we take ten heaps and put them together by them- 
selves, ten more and put them together, ten more and put 
them together, and so on, until there are left behind not so 
many as ten heaps. A set of heaps is thus formed, each of 
which contains ten marbles ten times repeated. An as- 
semblage of ten tens is called a hundred ; so that each new 
heap contains one hundred marbles, two such heaps contain 
two hundred, &c When the process just described has been 
carried on as far as possible, we shall have, in general, a 
set of heaps each containing a hundred, another set of not 
more than nine each containing ten, and a number of single 
marbles not more than nine ; that is, the total number of 
marbles will be expressed in hundreds, tens, and ones. 

We count, then, by hundreds as by tens and by ones ; 
thus, we may have one hundred, two hundreds, . . . . nine 
hundreds ; and we can insert between one hundred and two 
hundred, between two hundred and three hundred, &c, the 
first ninety-nine numbers. The numbers thus formed are 
represented according to the principle followed in represent- 
ing numbers made up of ones <a#jd tens. Hence we have : 
one hundred, or 1 hundred ten ones, 100 ; two hundred, 
200 ; three hundred, 300 ; nine hundred, 900 ; one hundred 
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and one, or 1 hund. tens 1 one, 101 ; one hundred and two, 
102 ; one hundred and nine, 109 ; one hundred and ten, or 
1 hund. 1 ten ones, 110; one hundred and eleven, or 
1 hund. I ten I one (that is, 1 hund. and 1 ten and 1 one), 
111; one hundred and twelve, 112; one hundred and 
thirteen, 113; one hundred and twenty, or 1 hund. 2 tens 
Oones, 120; one hundred and twenty-one, 121; one hundred 
and twenty-five, 125; one hundred and thirty, 130; one 
hundred and seventy-seven, 177 ; two hundred and five, 
205; two hundred and fifty, 250 ; seven hundred and twenty- 
four, 724 ; nine hundred and ninety-nine, or 9 hund. 9 tens 
9 ones, 999. 

From the above it follows that as the ones figure takes the 
first place in passing from right to left, and the tens' figure 
the second place, so the hundreds 9 figure takes the third 
place. 

10. If wo carry on the process described in the last two 
articles one step further, heaps containing ten hundred 
marbles each will be formed. An assemblage of ten hundreds 
is called a thonand. Thus, in an army a company being 
supposed to contain a hundred men, and a regiment- ten 
companies, a regiment would be said to consist of a thousand 
men, and we could then count the men, not by companies, 
but by regiments. We would say that the army consists of 
one, two, three, &c. regiments, that is, of one thousand, or 
two thousand, or three thousand, &c men. 

In order to count from one thousand to two thousand, we 
add successively to one thousand the first nine hundred and 
ninety-nine numbers/ And we can do the same between 
two thousand and three thousand, between three thousand 
and four thousand, &c. 

If we form in this way the number one thousand five 
hundred and thirty-four, or 1 thous. 5 hund. 3 tens 4 ones, by 
omitting the words thousand, hundred, tens, ones, it may be 
expressed by 1534, which is easily understood if it is re- 
membered what words are supposed to come after the figures 
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12 NUMERATION AND NOTATION; 

1, 5, 3, 4, respectively. Bat in 1 thous., if we leave out the 
word thousand, the figure 1, being alone, will represent 
1 one. If, however, we write 1 thousand in the form 1 thou*. 
hund. tens ones, after making the omissions we have 
1000, the meaning of which cannot be mistaken, and in 
which the figure 1, standing for a thousand, occupies the 
fourth place as in the former, number. And so, if we have 
six thousand and thirty-eight, or 6 thous. 3 tens 8 ones, we 
see that it would not be proper to leave out the words after 
the figures, for we should then have 638, or six hundred and 
thirty-eight ; but if we supply the wanting place of hundreds 
and write 6 thous. hund. 3 tens 8 ones, we may do so, for 
the result 6038, read as before, expresses the number cor- 
rectly. In the same way the following numbers are written : 
one thousand and one, 1001 ; one thousand and two, 1002 ; 
one thousand and ten, 1010; one thousand and eleven, 
1011; one thousand and twenty, 1020; two thousand, 
2000 ; two thousand and seven, 2007 ; two thousand and 
seventy, 2070; two thousand seven hundred, 2700; five 
thousand and thirty-seven, 5037 ; nine thousand nine hun- 
dred and ninety-nine, 9999. 

11. We count by thousands, tens of thousands, and hun- 
dreds of thousands, as by ones, tens of ones, and hundreds 
of ones ; and just as 

One thousand is represented by . . 1 000, 

So Ten thousand 10 000, 

Twenty thousand ... 20 000, 

Thirty thousand .... 30 000, 

&c. &c. &c. 

One hundred thousand .' . . 100 000, 

Two hundred thousand ... 200 000, 

Three hundred thousand ... 300 000, 

&c. &c. &c 

In the same way, forty-five thousand eight hundred and 
six, or 45 thous. 8 hund. tens 6 ones, is 45806 ; two hundred 
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and seventy-eight thousand three hundred and nineteen is 
278319; eight hundred and thirty thousand and four, or 
830 ihous. hund. tens 4 ones, is 880004. 

It will be seen from all this that as ones, tens of ones, and 
hundreds of ones occupy the first, second, and third places 
respectively, in passing from right to left ; so thousands, 
tens of thousands, and hundreds of thousands occupy the 
next three places, that is, the fourth, fifth, and sixth. 

12. Ten hundred thousand, that is, a thousand thousand, 
form a million* 

We count by millions, tens of millions, hundreds of mil- 
lions as by ones, tens of ones, hundreds of ones, and by 
thousands, tens .of thousands, hundreds of thousands ; and 
just as 

One thousand is expressed by . . 1 000, 

So One million, or one thousand thousand 1 000 000, 

Two million, or two thousand thousand 2 000 000, 

Three million 3 000 000, 

&c. &c. &c, 

Ten million 10 000 000, 

Twenty million 20 000 000, 

&c. . &c. &c, 

One hundred million .... 100 000 000, 
Two hundred million .... 200 000 000, 
Three hundred million .... 300 000 000, 

&c. &c. &c. 

All the numbers between one million and two million, 
between two million and three million, &c, can be formed by 
adding successively, to one million, to two million, &c, the 
first nine hundred and ninety-nine thousand nine hundred 
and ninety-nine numbers. 

Suppose we arrive, in this way, at the number two hundred 
and thirty-seven million four hundred and nineteen thou- 
sand six hundred and eighty-four; to represent this in 
figures we have only to put it in the form 237 mil. 419 
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thous. 684 ones, and miss out the words million, &c, getting 
237 419 684, which is easily read if we remember the omis- 
sions. But nineteen million twenty-six thousand and nine, 
or 19 mil. 26 thous, 9 ones, would give, in the same way, 
19269, which, according to what has been explained before, 
stands for nineteen thousand two hundred and sixty-nine ; 
if, however, we write the number in question as 19 miL 
026 thous. 009 ones, putting 026 for 26 to show that there 
are no hundreds of thousands, and 009 to show that there 
are no hundreds and no tens of ones, we have by making 
the omissions, 19 026 009, which, read as before, gives the 
number correctly. It is not necessary to put 019 for 19, be- 
cause there are no figures to the left of 19 to, be kept in their 
proper places. 

From all that has been said it follows that when any num- 
ber is expressed in figures, the first three figures passing 
from right to left stand for ones, tens of ones, hundreds of 
ones ; the next three for thousands, tens of thousands, hun- 
dreds of thousands ; and the next three for millions, tens of 
millions, hundreds of millions; the place of each wanting 
denomination being supplied by a cipher, unless there be no 
more figures to the left 

m 

13. It is thus easy to read any number expressed in 
figures. Suppose we have 8620173 ; by dividing this, as 
far as we can, into periods of three figures each, beginning 
at the right hand, thus, 8,620,173, we see at once from 
what has just been said that it represents 8 mil. 620 thous. 
173 ones, or eight million six hundred and twenty thou- 
sand one hundred and seventv-three. In the same way 
200106 or 200,106 is two hundred thousand one hundred 
and six. 

14. We very seldom meet with numbers greater than 
those given above, but it is easily seen that by following 
the same method as that hitherto pursued they may be 
named by employing a moderate number of words ; and 
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that all numbers may be represented by means of the nine 
digits and the cipher. 

15. Numeration is the art of forming numbers, and of 
naming them in few words ; Notation, of representing them 
by means of certain characters or figures. 

It will now be apparent that our system of Numeration 
consists, first, in arranging whatever objects may have to 
be counted in groups of such kind that ten members of any 
group form one of the next, and then in stating how many 
there are of each ; and our system of Notation in using 
certain arbitrary characters or figures to denote the num- 
ber of individuals in each group, and writing them one after 
the other in a fixed order, so that it may be known of which 
group any figure represents the number from its position 
with respect to the other figures : also, since there cannot 
be more than nine in any group (because when there are 
ten they are formed into one of the next), that in the former, 
the only names wanted are those of the first nine numbers 
and of the successive groups ; in the latter, the only figures 
wanted are the nine digits, and, to denote the absence of any 
group, the cipher. It is to be observed that in naming the 
groups fresh names, that is, names not made up cf others, 
are used only at intervals ; thus, after a thousand come, suc- 
cessively, a ten-thousand, a hundred-thousand, a million, &c. 

This method of naming and representing numbers is called 
the decimal system, from the Latin word decern, which means 
ten* Ten is said to be the base of the system. 

It is clear that any number may be taken for base. Thus, 
in order to count a multitude of objects, suppose we take 
seven out and put them aside, seven more and put them aside, 
and so on until there are left behind not so many as seven. 
We have now a certain number of sevens, and a number of 
ones not more than six. Of the sevens, again, if there be 
more than six of them, seven may be taken to form a new 
set, seven more to form another set of the same kind, and 
so on until there are left behind not so many as seven 
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sevens. We have now a certain number of seven-sevens, 
not more than six sevens, and not more than six ones. 
By proceeding in this way we shall separate the collection 
of objects into groups of such kind that seven indivi- 
duals of any group form one of the next. If this system 
were in use, therefore, names would only be needed for 
the first six numbers and for the successive groups ; that 
is, in addition to one, two, three, four, Jive, six, seven, we 
should only want, for convenience sake, words to denote 
seven-sevens, &a, just as we now use hundred, &c, for ten- 
tens, &c. ; and all numbers could be represented by means of 
six digits and a cipher. Thus, 54 would represent 5 sevens 
and 4 ones; 10, 1 seven; 100, 1 seven-sevens; 235, 2 seven- 
sevens 3 sevens 5 ones. 

In the same way we could count by sixes, or by elevens, or 
by Jives, &c, in every case the same end being gained of 
naming very large numbers by means of few words and of 
representing them by a limited set of figures.* 

These considerations suggest the question, What caused 
the adoption of the decimal system ? In all probability, the 
natural practice of reckoning on the fingers, which inevitably 
leads to counting by tens. So that if man had been gifted 
with twelve fingers instead of ten, our system of Numeration 
and Notation would have been duodecimal, that is, we 
should have reckoned by twelves; and the majority of those 
who learn arithmetic would never have thought of the pos- 
sibility of any other method, just as we are now disposed to 

* " The advantages of this resolution of numbers [into classes] are 
not confined to the expression of large numbers by few words, which 
are easily remembered ; for we thus become familiar with the superior 
units, such as ten, a hundred, a thousand, as well from frequent repeti- 
tion as from our knowledge of their relation to each other and to unity; 
and we are thus enabled to form clear and distinct conceptions of large 
numbers, whose composition we discover, in the words by which they 

are expressed, or in the symbols by which they are represented." 

Dr. Peacock's Arithmetic, in Ency. Met., Art. 6. 
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forget that onr present plan is purely artificial*, and to re- 
gard it as having existence in the very nature of the case. 
Attentively considered, the device by which numbers, how* 
ever large, are easily named, represented, and conceived of, 
must appear a crowning instance of man's ingenuity. 

16. Two men and three men are five men, 2 ozs. and 3 ozs. 
are 5 ozs., 2 pens and 3 pens are 5 pens, &c ; generally, 2 
things and 3 things of the same kind are 5 things of that 
kind, whatever it may be ; this is expressed briefly by saying 
that 2 and 3 are 5. Such numbers as 2 ox^ 3 oz., 2 men, 
&c, are called concrete numbers ; such numbers as 2 and 3 
are called abstract numbers. 

A concrete number, then, is thai of which the denomina- 
tion is stated ; an abstract number is that of which the de- 
nomination is not stated* 
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17. There are 12 boys in the first class, 17 in the second, 
13 in the third, and 24 in the fourth, how many boys are 
there altogether in the school ? This number, whatever it 
maybe, is called the sum of 12, 17, 13, 24 ; in finding it we 
are said to add 12, 17, 13, and 24 together, and the process 
by which we find it is called Addition. 

Addition, then, is an operation by which that number is 
found which is as large as two or more numbers put together; 
the result of this operation is called the sum or total. 

To show that several numbers have to be added together, 

* When considered, however, in reference to the natural practice 
which probably led to it, the decimal system may be said to be a natural 
one. This remark applies only to the method of enumerating by tens: 
the way now in use of representing numbers by nine digits and zero 
with the device of place, is a very refined invention. 
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the sign + is used ; it is read plus or more, and is placed 
between the numbers to be added. 

Instead of the word equals the sign = is used. This is 
called the sign of equality. 

Thus, 5 + 3 + 1=9 is read 5 plus 3 plus 1 equals 9 r 
and expresses that the sum of 5, 3, and 1 is 9. 

18. To add together two numbers, as 7 and 4, it is suffi- 
cient to add to the first, one after the other, all the ones which 
compose the second, in this way, 7 and 1 are 8, 8 and 1 are 
9, 9 and 1 are 10, 10 and 1 are 11. This is what beginners 
do when they reckon by means of their fingers, or by strokes, 
saying 8, 9, &c, and stopping as soon as they have reckoned 
off 4. This method would always be troublesome, and imprac- 
ticable if the numbers were very large. We begin, then, by* 
learning to add promptly the first nine numbers to any given 
number. It will soon be seen that to one who can do this, ad- 
dition never presents any difficulty ; the learner, therefore, 
must proceed no further until he can answer at once such 
questions as, What is the sum of 9 and 7 ? 14 and 5 ? 27 
and 8? 59 and 2? 

19. In order to find the sum of 7 and 5, it makes no 
matter whether we add 5 to 7, or 7 to 5, the result in each 
case being 12 ; and the reason of this is plain. Make 7 
strokes, and after them place 5 iiiiiii iiiii 
strokes ; there is clearly the same 

number of strokes, whether we begin with 7 and add 5 to 
them, or begin with 5 and add 7 to them. In the same way, 
7 + 6 + 5 = 5 + 6 + 7 = &c, the sum in each case 
being 18 ; and so for any other numbers. Hence : — 

If we have to find the sum of two or more numbers, it is 
indifferent in what order we add them. 

20. If we add 3 to 7, and then add 2 to the result, upon 
the whole we add 5 to 7 ; thus, l i l i l i l ill 11 
7 + 3 = 10, 10 + 2 = 12, and 

7 + 5 = 12. In the same way, since 16 = 10 + 6, in order 
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to add 16 we may first add 10, and to the result add 6; to 
add 87 we may first add 7 and then 80, &c Hence : — 

Instead of adding any number at once, we may, if it is 
convenient, separate it into parts, and add these parts suc- 
cessively. 

21. Three boys and two boys are five boys, 3 pens and 2 
pens are five pens, 3 ones and 2 ones are five ones, 3 tens 
and 2 tens are 5 tens, &c. ; but 3 boys and 2 girls are neither 
5 boys nor 5 girls, 3 tens and 2 ones are neither 5 tens nor 
5 ones, &c Hence : — 

We can only add together numbers of the same hind. 

22. Let it be required to find the sum of 43 and 56. Now, 
since 56 = 50 ■+• 6, in place of adding 56 at once, we may 
first add 50, and then 6 (Art. 20.). Hence : — 

43 + 56 = 4 tens + 3 ones + 5 tens + 6 ones 

= 4 tens -f 5 tens + 3 ones + 6 ones (Art. 19.) 

= 9 tens + 9 ones 

= 99 (Art. 21.) 

Again, 

26 + 79 = 2 tens + 6 ones + 7 tens + 9 ones (Art. 20.) 
= 2 tens + 7 tens + 6 ones + 9 ones (Art. 19.) 

= 9 tens + 15 ones (Art. 21.) 

= 9 tens •+- 10 ones + 5 ones (Art. 20.) 

== 9 tens + 1 ten + 5 ones 
= 10 tens + 5 ones = 1 hund. + 5 ones = 105. 

In the same way, 

2364 + 796 + 13 + 7802 
= 2 thous. + 3 hund. + 6 tens + 4 ones 
■f 7 hund. + 9 tens + 6 ones 
-f 1 ten + 3 ones 
+ 7 thous. + 8 hund. + ten + 2 ones 
= 9 thous. + 18 hund* + 16 tens + 15 ones 



(Art. 19.) 
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= 9 thous. + 10 hand. + 8 hand. + 10 tens + 6 tens 

+ 10 ones + 5 ones 
= 9 thong. + 1 thous. + 8 hand, -f 1 hund. + 6 tens 

■+■ 1 ten + 5 ones 
=10 thous. + 9 hand. -f 7 tens -f 5 ones 
= 10975. 

23. In each of these examples it will be seen that we add 
all the ones together, all the tens together, &c, taking the 
tens of ones in the sum along with the tens, the tens of tens 
along with the hundreds, the tens of hundreds along with 
the thousands, &c. Hence the following 

Rule. — Write the numbers to be added under one another 
so that ones shall be under ones, tens under tens, hundreds 
under hundreds, fyc. Then add up the first column to the 
right, and if the sum does not exceed 9, place the figure 
which expresses it under that column, but if the sum exceed 
9, only write the right hand or ones 9 figure, and keep in 
memory the other figure, or figures, denoting the number of 
tens. Next, add together all the figures in the column of 
tens, taking in the number carried from the first row ; put 
down the right hand figure, and carry the rest as before. 
Proceed in this manner to the last column, the whole of whose 
sum must be put down. 

Thus, to add by this rule, the numbers 2364, 796, 13, 
7812, and 1904, we write these as in the margin, and begin 
by adding the ones' line : 4 and 2 are 6, and 3 are 9, and 
6 are 15, and 4 are 19, 19 ones are 1 ten and 
2364 9 ones ; place 9 under the ones, and carry 1 ten 
796 to the tens ; 1 and 1 are 2, and 1 are 3, and 9 
13 are 12, and 6 are 18, 18 tens are 1 hund. and 
7812 8 tens; place the 8 tens under the tens, and carry 
1904 the 1 hund. to the hundreds ; 1 and 9 are 10, and 
12889 8 are 18, and 7 are 25, and 3 are 28, 28 hun- 
dreds are 2 thousands and 8 hundreds ; place 8 
hundreds under the hundreds, and carry 2 thousands to the 
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thousands ; 2 and 1 are 3, and 7 are 10, and 2 are 12, 12 
thous. = 2 thous. and 1 ten thous. ; place 2 under the thou- 
sands, and 1 to the left of it, in the ten-thousands' place : 
thus, the sum is 12889. 

In adding, the habit must he acquired of passing at once 
to the successive sums : thus, in working the above example, 
nothing more should be said, or thought, while ascending 
the first column, than 6, 9, 15, 19 ; put down 9 at once, and 
pass to the next column, saying only 2, 3, 12, 18; and so 
for the rest. 

24. Proof. — After having gone through any calculation, 
in order to assure ourselves that the result is correct, we 
may either simply review what has been done, or work the 
same example another way. This second operation is called 
the 'proof. The best way of verifying the result in addition 
is to add the columns of figures as before, but downwards : 
the two results should agree (Art. 19.). Since in the second 
operation the numbers are not added in the same order as 
before, we are not likely to commit the same error as in the 
former one, if an error has been made. 

25. If the sum of the figures in each column were never 
more than 9, it would make no matter whether we com- 
menced at the column of ones, or at any other column. But 
as it generally happens that many of these sums exceed 9, if 
we were to begin at the left we would frequently be obliged 
to retrace our steps in order to separate one of these into 
ones and tens, and to increase the sum obtained just before 
by the tens. But when we begin at the right, since 10 of any 
column are equal to 1 of that immediately to the left, this 
separation is easily performed as we pass from one column 
to the next. 
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26. There were 121 boys in the school, 17 have gone 
away, how many are there left ? This number, whatever it 
may be, is called the remainder ; in finding it we are said to 
subtract, that is, take away, 17 from 121, and the process is 
called Subtraction. 

Subtraction, then, is an operation by which we take 
away the less of two numbers from the greater ; the result of 
this operation is called the remainder, 

27. It is plain that the remainder expresses by how much 
the greater of the two numbers exceeds the less, that is, 
what must be added to the less to give the greater. Thus, 
the annexed arrangement of strokes 

shows that if 3 be taken from 8 the 

remainder is 5, or that 8 exceeds 

3 by 5, or that 5 must be added 

to 3 to produce 8. For this reason the remainder is also 

called the difference ; the difference of 8 and 3 is 5. 

28. To indicate subtraction, the sign — (minus) is placed 
between the two given numbers. Thus, if we wish to say 
that 3 taken from 8 leaves 5, we write 8 — 3 = 5, which is 
read 8 minus 3 equals 5. 

29. Since 6 and 3. are 9, 9 — 3 = 6, 9 — 6 = 3; since 
7 and 9 are 16, 16 - 7 = 9, 16 - 9 = 7, &c. An ability 
to perform subtractions like these, which only require a 
knowledge of the sum of any two numbers, each not more 
than 9, will enable one to find the difference of any two 
numbers whatever. The pupil, therefore, must not proceed 
further until he can answer promptly such questions as, 
what is the difference of 13 and 7? what must be added to 
3 to give 8? 17 minus 9? 

30. If 2 be taken from 6, the remainder is 4 ; add 3 to 
each, then 9 — 5 = 4; add 5 to each, then 11 — 7 = 4; 
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and so on, the difference in every case being the same, 4. 
In the same way, 6 — 4 = 2; add 10 to each, 16 — 14 = 2 ; 
and so on, the difference always remaining the same, be- 
cause what we add to one is compensated by an equal addi- 
tion to the other. Hence : — 

If two numbers be equally increased, their difference re- 
mains the same, 

31. If we take 4 away and then 2, upon the whole we 
take 6 away ; thus 9 — 4 = 5, 5 — 2 an 3, and 9 — 6 = 3. 
In the same way, since 16 = 10 + 6, to subtract 16 we may 
first subtract 10 and then 6 ; to subtract 254 we may first 
take away 4, then 50, then 200; and s6 on. That is, 

Instead of taking away the whole of any number at once, 
we may, if we please, separate it into any convenient parts, 
and successively take away the several parts, 

32. Since 7 + 5 = 12, and 12— 3 = 9, therefore 7 + 5 — 
3 = 9 ; also 7 — 3 + 5 = 4 + 5 = 9; and 5-3 + 7 := 2 + 
7 = 9: in each case the final result is 9. In the same 
way, 7 + 6 — 2 — 5 = 7 — 24-6 — 5= &c., the result 
being always 6. That is, 

If we have any number of successive additions and sub- 
tractions, it is indifferent how we change the order of these 
operations, provided they be all performed. 

33. Six boys minus two boys = four boys, 6 ones — 2 
ones = 4 ones, 6 tens — 2 tens = 4 tens, but the difference 
between 6 boys and 2 girls is neither 4 boys nor 4 girls, 
between 6 tens and 2 ones is neither 4 tens nor 4 ones. 
Hence : — 

Subtraction can only be performed between numbers of 
like kind. 

34. Let it be required to take 342 from 574. We have 
seen (Art. 31.), that instead of taking away 342 at once, we 
may take away first 300, then 40, then 2 ; hence we have, 

574—342 = 5 hund. + 7 tens + 4 ones — 3 hund. — 4 
tens — 2 ones 
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ss 5 hand. — 3 hund. 4- 7 tens — 4 tens 

4- 4 ones — 2 ones (Art. 32.) 
= 2 hund. + 3 tens + 2 ones (Art 33.) • 
= 282. 

We have here tyken the ones, the tens, and the hundreds 
of the less number, respectively from the ones, the tens, and 
the hundreds of the greater, the sum of the remainders thus 
found forming the difference between the two given num- 
bers. 

Next, let us take 685 from 942. As before, instead of 
subtracting 685 at once, we take away successively 600, 80, 
and 5. Hence, 

942 — 685 = 9 hund. + 4 tens + 2 ones — 6 hund. — 8 
tens — 5 ones = 9 hund. — 6 hund. + 4 tens — 8 tens -f 2 
ones — 5 ones, so that we may write the numbers in this 
way, 

9 hund. 4 tens 2 ones 
6 hund. 8 tens 5 ones, 

and find the separate remainders as before. But we here 
encounter a difficulty which did not present itself in the first 
example. Although 942 is greater than 685, so that we can 
take the latter from the former, yet the ones and tens in 685 
are respectively greater than those in 942, so that the sepa- 
rate subtractions on these cannot be performed. To obviate 
this, add 10 ones to the upper number, increasing the 2 ones 
to 12 ones, and to compensate for this (Art. 30.) add 1 ten, 
which is the same as 10 ones to the lower number, changing 
the 8 tens into 9 tens ; also, add 10 tens to the upper num- 
ber, so that the 4 tens become 14 tens, and to compensate 
for this, 1 hundred, which is the same as 10 tens, to the 
lower number, increasing the 6 hundreds to 7 hundreds. 
We have now for the first number, 9 hund. 14 tens 12 ones, 
and for the second, 7 hund. 9 tens 5 ones. 
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Now these two numbers have been formed by equally in* 
creasing the two given numbers ; viz., the larger by 10 ones 
and 10 tens, or 1 10, and the smaller by 1 ten and 1 hundred, 
or 110 ; so that if we find the difference of the second pair 
it will be the same as the difference of the first pair (Art. 
30.). Performing the subtractions, as in the former example, 
we obtain 2 hund. 5 tens 7 ones, or 257. 

35. The learner will now see the reason of the following : 
Bule. — To subtract one number from another, place the 

smaller of the two below the larger* in such a way that ones 
shall be under ones, tens under tens, fyc. ; then, beginning at 
the right hand, take each figure in the lower line from the 
figure above it, placing the remainder underneath; but, 
when a figure in the lower line is greater than the one above 
it, increase the upper figure by ten, and then subtract the 
lower one, remembering, after that, to increase {mentally) 
the next lower figure by one. The number made up of the 
separate remainders thus found, is the difference of the, two 
given numbers. 

Example. — Subtract 6075 from 31005. Arrange the 
numbers as the rule directs, and, proceed as fol- 
lows: 5 from 5, ; 7 from 10, 3 ; 1 from 10, 9 ; 31005 
7 from 11,4; 1 from 3, 2 : the remainder is, there- 6075 
fore, 24930. We have really not taken 6075 24930 
from 31005, but 6075 increased by 1 hundred, 
1 thousand, and 1 ten* thousand, from 31005 increased by 
10 tens, 10 hundred, and 10 thousand, bnt as the additions 
to the one number are equal to the additions to the other, 
the remainder is just the same as if they were not made. 

36. Proof. — Add the remainder to the less number ; the 
sum should be the greater (Art. 27.)< Or, subtract the re- 
mainder from the greater number ; the less number should 
be left (Art. 29.). 

37. The addition, when necessary, of 10 to the upper 
figure will always make it greater than the lower one, since 
that cannot be more than 9, and instead of increasing it by 

B 
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10 we may add 1 to the figure on its left ; so that we are at 
once enabled to perform the partial subtraction, and to effect 
the requisite compensation. But if any other number, as 6, 
were added to the upper figure, we should have to add 6 to 
the corresponding lower one, so that the partial subtraction 
would still be impossible. With any other system of naming 
and representing numbers, we should, in like manner, add to 
the upper figure the base of the system (Art. 15.), and one 
to the lower figure next to the left. 

38. If each figure in the lower number were less than the 
figure above it, it would be immaterial where we commenced 
the operation ; but frequently this is not the case ; so that, if 
we commenced at the left, we would, after adding 10 to any 
figure in the upper line, have to retrace our steps in order 
to increase the next preceding figure in the lower line by 1, 
and to make afresh at least one subtraction. 

It is, therefore, best always to begin at the. ones' column, 
so that such a step shall never be necessary. 
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39. Before beginning this section the pupil must know the 
multiplication table thoroughly, so thoroughly as to be able 
at once to say when asked, what is the product of any two 
numbers, each not exceeding nine. In going through the 
preliminary exercises recommended in Art. 2., he would 
learn a considerable portion, if not the whole, of it before 
his introduction to slate-arithmetic. It is important to re- 
member that the children should not be set to learn a ready' 
made table, but should be led, by proper questions, to frame 
a table for themselves. The teacher may proceed as follows : 
2 and 2 ? how often is 2 taken to make 4 ? 2 times 2 ? 2 and 
2 and 2 ? how often is 2 taken to make 6 ? 3 times 2 ? and 
oonv 



MULTIPLICATION. 27 

* 

•' 40. There are 4 classes in the school, each of which con- 
tains 49 boys, how many boys are there altogether ? That 
is, how many boys are 4 times 49 boys? This number, 
whatever it may be, is called the product of 49 and 5, in 
finding it we are said to multiply 49 by 5, and the process is 
called Multiplication. The number repeated, namely 49, 
is called the multiplicand, and 5, which shows how often it 
has to be repeated, the multiplier. 

The multiplication of whole numbers, therefore, is an 
operation which has for its end to repeat a certain number, 
called the multiplicand, as many times as there are ones in 
another number, called the multiplier. ■ The result of this 
operation is called the product. 

41. Since the multiplier indicates: the number of times 
the multiplicand has to be repeated, it must always be an 
abstract number; that is, it must be such a number as 3, or 
5, or 14, Sec, not such a number as £3, or 5 feet, or 14 oz., 
&c. Multiply 5 feet by 3, means repeat 5 feet 3 times, 
which is intelligible; but the phrase, multiply 5 feet by 
3 feet is unmeaning, for what can be meant by repeating 
anything 5 feet times ? The multiplicand may be abstract, 
in which case the product will be abstract ; or concrete, in 
which case the product will be concrete, and of the same 
kind. Thus, 5 times 8 men = 40 men, 5 times £8 =£40, 
&c. ; 5 times 8 = 40, by which is meant that 8 things re- 
peated 5 times give 40 things of the same kind, whatever 
they may be. 

42. To indicate multiplication the sign x (multiplied by) 
is used. Thus, to show that 8 multiplied by 3 equals 24, we 
write 8 x 3 = 24. 

43. When numbers are multiplied together they are called 
factors of the result. Thus, since 3 x 7 = 21, 3 and 7 are 
the factors of 21 ; since 3x2x5, which means 3 multiplied 
by 2 and the product by 5, equals 30, 3, 2 and 5 are the 
factors of 30 ; and so on. And when we find what numbers 
must be multiplied together to produce a given number, we 

B 2 
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are said to resolve it, or to split it up, into factors ; thus, 
21 and 30 have been resolved into factors in the above 
examples. 

44. Multiply 2468 by 3, that is, find the sum of 2468, 
2468, and 2468. Write down 2468 three times, and add: 
8 and 8 are 16, and 8 = 24; 2 and 6 = 8, and 
6 = 14, and 6 =20 ; 2 and 4 = 6, and 4 = 10, and 2468 
4=14; 2 and 1=3, and 2 = 5, and 2 = 7. So 2468 
that 2468 + 2468 -f 2468, or 3 times 2468, = 7404. 2468 
Now the process of addition, by which we have 7404 
arrived at this result, may be dispensed with, since 
we know, from the multiplication table, that 8 + 8 + 8, or 

3 times 8, = 24 ; that 6 + 6 + 6, or 3 times 6, = 18 ; and that 
2 + 2 + 2, or 3 times 2, = 6. In finding the sum, therefore, 
we may say at once: 3 times 8 =24 ; 3 times 6 = 18, and 
2 = 20; 3 times 4 = 12, and 2= 14 ; 3 times 2 = 

6, and 1=7. In working the example this way 2468 
it is not necessary to write 2468 three times ; it is 3 

sufficient to write it once, with the figure 3 under 7404 
it to show how often it has to be repeated, as in the 
margin. 

Next, let it be required to multiply 50759 by 8. 

We proceed as follows : 8 times 9 = 72 ; 72 50759 

ones = 7 tens and 2 ones ; place 2 in the place 8 

of ones and carry 7 tens in memory: 8 times 5 406072 
tens = 40 tens, and 7 tens = 47 tens ; 47 tens = 

4 bund, and 7 tens ; write 7 in the place of tens, and carry 

4 hundred : 8 times 7 hundred = 56 hundred, and 4 hundred 
= 60 hundred = 6 thousand ; place in the place of hun- 
dreds, to keep the other figures in their proper places, and 
carry 6 thousand : there are no thousands to multiply, but 6 
thousands were carried from the preceding product, we 
therefore write 6 in the place of thousands : lastly, 8 times 

5 ten-thousands = 40 ten-thousands = 4 hundred thousand ; 
we therefore place in the place of ten-thousands, and 4 in 
the hundred-thousands' place, that is, we write 40 to the 
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left of the preceding figures. Thus, the required product is 
406072. In working, we need make no mention of tens, 
hundreds, &c, but simply say, 8 times 9 = 72 ; 8 times 5 = 
40, and 7 = 47; 8 times 7 = 56, and 4 = 60; 8 times 0=0, 
and 6 = 6 ; 8 times 5 = 40. An expert Calculator does not 
say, or think, all this, but arrives instantly at the results 72, 
47, 60, 6, 40. 

Multiplication, then, is a short way of doing Addition, 
when the numbers to be added are all the same. When, in 
multiplying 50759 by 8, we say 8 times 9 a 72, 8 times 5 
= 40, &c, we are merely saying that 9 + 9 + 9 + 9 + 9 + 9 
+ 9 + 9 ± 72, that 8 fives added together amount to 40, 
&c In making, before learning, the multiplication table, 
we performed the additions, the results of which we are 
using now. Did we not remember these, the additions would 
now have to be performed, and an example in multiplication 
would be in appearance, what it is in reality, an example in 
addition. The process of making and learning the multi- 
plication table is a process in which we undertake a certain 
amount of present labour to avoid much greater labour 
afterwards. It will soon be seen that two very large num- 
bers can easily be multiplied together ; the labour of solving 
. the same example by addition would be intolerable. 

The learner will now see the reason of the following 

Bulb. — To multiply a number of several figures by a 
number of one figure, multiply successively, passing from 
right to left, each figure of the multiplicand by the multiplier, 
putting down the ones in order, and carrying the tens, as in 
Addition. 

45. Place 4 ones in a horizontal line, and repeat the line 
3 times. Altogether, therefore, we have 3 times 

liii * ones, or tne P ro ^ uct °f ^ by 3. Now if the 

rows are taken vertically, instead of horizontally, 

the same assemblage of ones is made up of 3 

ones repeated 4 times, or is the product of 3 by 4. So that 

b 3 
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4x3 = 3x4. In the same way we may show that 6x7 
= 7x6; and similarly for any other two numbers. Hence? 
The product of two numbers is not changed by changing 
the order of the factors. 

46. Again, 5 x 3 = 15> 15 X 2 = 30; 5 x 2 = 10, 10 
x3 = 30; and 5x6 = 30. 
So that either 5x3x2 or 5 x 
2x3 = 5x& The annexed 
arrangements of ones will illus- 
trate this. It will be seen that 
in the first, 5 ones are taken 3 
times and the resulting assem- 
blage of ones, that is 5 x 3, 2 

that in the second, 5 ones are taken 2 
times, and the result, that is 5x2, repeated* 3 times ; and 
that in either ease, altogether, 5 is taken 6 times. This 
follows from the fact that 3x2 = 2x3. In the same way, 
5 x 24 = 5 x 3 x 8,o* 5 x 8 x 3, or 5x3x4x2, or 5 
x 4 x 3x2, &c. ; and similarly in other cases. Hence r — 
Instead of multiplying at once by any number, we may, if 
we can, split it up into factors, and multiply successively by 
these in any order. 

47. The figure 8 represents 8 ones, 80 represents 8 tens, 
or 8 times 10, which equals 10 times 8 (Art. 45.) ; therefore 
80 = 8 x 10. Again, 800 represents 8 hundred, or 8 times 
100, which equals 100 times 8 ; therefore 800 = 8 x 100. 
In the same way it may be shown that 8000 =8x 1000, &c 
From these and similar examples it follows that 

To multiply any whole number by a number expressed by 
1 with ciphers following, it is sufficient to write as many 
ciphers after the multiplicand as there are after the K 



Thus :— 215 x 10 
215 x 100 
215 x 1000 
215 x lOOQOi 



2150, 
21500, 
215000, 
2150000, &c. 
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48. Since 30 = 3 x 10, therefore 87 x 30 = 87 x 3 x 10 
(Art. 46.) =b 261 x 10 = 2610 (Art. 47.) ; 87 x 300 = 87 x 
3 x 100 = 261 x 100 = 26100 ; 87 x 3000 = 87 x 3 x 
1000 = 261 x 1000 = 261000, &c When a number is ter- 
minated by ciphers, that part of it which precedes the 
ciphers is called the significant part : thus in 30, 300, 3000, 
&c, respectively, 3 is the significant part ; 17 is the signi- 
ficant part in 17000, and 205 in 2050. Hence: — 

When the multiplier has ciphers at the end of it, multiply 
by the significant party and to the product affix the ciphers; 
or, write down the ciphers, and then, passing to the left, 
multiply by the significant part. 

Ex. — Multiply 298463 by 9000. The work will stand 
as- follows : — 

298463 
9000 



2686167000 



49. Just as 4 boys and 2 boys are 6 boys, 4 pens and 2 
are 6 pens, &c, so 4 fives and 2 fives are 6 fives, that is, 
5x4+5x2 = 5x6. ; The same appears from actual 
multiplication : 5 x 4 = 20, 5 x 2 = 10, 20 + 10 = 30, and 

5 x 6 = 30. Again, 200 boys and 30 boys and 7 boys are 237 
boys; so, 200 eighteens and 30 eighteens and 7 eighteens 
are 237 eighteens, that is, 18 x 200 + 18 x 30 + 18 x 7 
cs 18 x 237. And similarly in other cases. Hence: — 

Instead of multiplying at once by any number, we may 
separate it into any convenient parts, multiply the multipli- 
cand separately by each part, and take the sum of the several 
products. 

The pupil must not confound the two distinct principles 
implied severally in the equations, 5x6 = 5x3x2, 5x 

6 = 5x4 + 5x2. 

50. Let it now be required to multiply 87049 by 395. 
Since 395 = 5 + 90 + 300, therefore, (Art, 49.) 87049 x 

B 4 
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395 = 87049 x 5 + 87049 x 90 + 87049 x 300 = 435245 
+ 7834410 + 261 14700, (Art. 48.) = 34384355. The work 



may stand thus : — 

87049 
395 

435245 = 5 times 87049 

7834410 = 90 „ 87049 

26114700 =300 „ 87049 

34384355 = 395 „ 87049 

It is clear that the ciphers at the ends of the lines may be 
omitted provided the positions of the other figures be not 
altered. This is generally done in practice ; so that the 
work stands thus : — 

87049 
395 



435245 
783441 
261147 
34384355 



It will be observed that the first figure of the second line 
is in the same place as the multiplier, 9, which produces that 
line, viz. the tens' place ; and that the first figure of the third 
line, viz. 7, is in the same place, the hundreds' place, as the 
multiplier, 3, which produces that line. 

Next, multiply 87049 by 300905. We proceed as before. 

87049 
300905 

435245 = 87049 X 5 

78344100 = 87049 x 900 

26114700000 = 87049 x 300000 

26193479345 = 87049 x 300905 
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The ordinary form of working, which is substantially the 
same as the preceding, only differing from it in the omission 
of ciphers at the ends of the lines, is as follows :— 

* 87049 
300905 

435245 
783441 
261147 
26193479345 

It will be seen here also, that the first figure of each line 
is in the same column as the multiplier which produces that 
line. Thus, the first multiplier, 5, is in the first column, 
that is, in the ones' place, so is the first figure of the first 
line ; the second multiplier, 9, is in the third column, that is, 
in the hundreds' place, so is the first figure, 1, of the second 
line ; the third multiplier, 3, and the first figure of the third 
line, 7, are both in the sixth place. When many cyphers 
occur in the multiplier, it is, perhaps, the best way to mul- 
tiply by the first, that is, the complete method. The learner 
will now see the reason of the following 

Rule. — When the multiplier consists of more than one 
figure, multiply the multiplicand successively by each signi- 
ficant figure of the multiplier, taking care to place the 
partial products under one another in such a way that the 
first figure of each, passing from right to left, shall be in the 
same line as that, figure of the multiplier which has produced 
it : the total product is the sum of the partial products. 

51. Multiply 203400 by 37000. Since 203400 = 2034 x 
100, and 37000 = 37 x 1000, therefore, 203400 x 37000 = 
2034 x 100 x 37 x 1000 = 2034 x 37 x 100 x 1000 = 
2034 x 37 X 100000 ; that is, we have simply to multiply 
2034 by 37, and to the result affix five ciphers. The work 
stands thus : 
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203400 
37000 



14238 
6102 



7525800000. 



Hence the following 

Rule. — When the multiplicand and multiplier are termi- 
nated by ciphers, multiply together the significant parts, and 
affix to the result as many ciphers as there are at the end of 
the multiplicand and of the multiplier. 

52. Proof. — Multiply together the same two numbers, 
reversing the order of the factors, that is, taking the multi- 
plicand for multiplier, and the multiplier for multiplicand : 
the second result should agree with the first (Art 45.) 

53. In finding the partial products, it is necessary, for a 
reason precisely similar to that given in Art 25., for the 
order observed in Addition, to take the figures of the multi- 
plicand from right to left, but the figures of the multiplier 
may be taken in any order to multiply by. In the following 
example they are taken from left to right, just reversing the 
usual order. 

346 
297 

69200 = 200 times 346 
31140= 90 
2422= 7 



99 99 

99 » 



102762 = 297 
Omitting the ciphers we have : 

346 
297 

692~ 
3114 
2422 

102762 
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It will be observed that this form is in accordance with 
the general rale given in Art 50., inasmuch as the first 
figure, passing from right to left, of each partial product is 
in the same column as the figure of the multiplier which 
produces that product It is clearly most convenient and 
natural to take the figures of the multiplier either directly 
from right to left or from left to right, and since the usual 
course agrees with the order in which the figures of the 
multiplicand are taken, it is to be preferred. 
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54. I wish to divide 54 marbles equally amongst 9 boys, 
how many must I give to each ? 

In finding this number we are said to divide 54 marbles 
by 9, that is, to separate them into 9 equal parts ; the num- 
ber divided is called the dividends the number by which it 
is divided, that is, the number of equal parts into which it 
is separated, the divisor ; the result of the operation, that is, 
the value of each part, the quotient; and the process itself 
Division. 

What we have to find in the above example is that num- 
ber of marbles which repeated 9 times will give 54 marbles. 
From the multiplication table we know that this number 
is 6 ; the required quotient, therefore, is 6 marbles. 

Again, to how many boys can marbles be given, if there 
are 54 altogether, and each boy receives 9 ? 

The number may be found as follows ; first, take 9 mar- 
bles from 54, that is, give one boy his share ; take 9 from 
the remainder, that is, give a second boy his share, and so 
on. It will be seen that after 6 boys have received their 
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shares, there are no marbles left ; so that the required nurtber 

of boys is 6. Hence 9 marbles can be taken 6 times 

out of 54 marbles, or 54 marbles contain 9 mar- 54 

bles 6 times. This result may also be found from 9 1 

the multiplication table, for all we have to ask "45" 

ourselves is, how often must 9 marbles be taken g 2 

to make 54 marbles ? The answer is 6 times. — — - 

36 
The second process, as well as the first, is called 

Division ; but it will be seen that they differ in 



meaning, although the way in which they obtain 27 
their respective results, viz. by reference to the 9 4 
multiplication table, is the same. In the one 28 
case, we divide 54 marbles into 9 equal parts ; 9 5 
in the other, we find how often 54 marbles con- -7-" 
tain 9 marbles ; that is, in the first, having the 

number of equal parts given, we find the value 

of. each part, in the second, having given the 
value of each part, we find the number of parts. 
In both cases the result is 6 ; but in the first it is 6 mar- 
bles, a concrete number, in the other, an abstract number, 6, 
that is 6 times. In both, also, the operation is the reverse 
of Multiplication. And this is the true meaning of Division. 
It is a process by which, having the product of two numbers 
given, and one of these, we find the other. Divide 48 by 6. 
To answer this, we have simply to ask ourselves what 6 
must be multiplied by to produce 48. Answer, 8. Hence, 
48 divided by 6=8. If it is £48 to be divided by 6, 
the quotient is £8 ; if it be £48 to be divided by £6, the 
quotient is 8. 

Division, then, is an operation which has for its end, 
having given the product of two numbers, and one of these 
numbers, to find the other. The given product is called the 
dividend, the given factor the divisor, and the required factor 
the quotient. 

55. It is easily seen that the dividend and divisor may be 
" oth concrete numbers* in which case the quotient is an 
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abstract number ; or, the dividend may be Concrete and the 
divisor abstract, in which case the quotient is concrete and 
of the same kind as the dividend ; or, both dividend and di- 
visor may be abstract, in which case the quotient is also 
abstract ; but it is impossible for the dividend to be abstract, 
and the divisor concrete. Such an expression as 48 divided 
by £6 is unmeaning. 

56. To indicate division the sign -+- (divided by) is used. 
Thus to show that 48' divided by 6 equals 8, we write 48 -+- 
6 = 8. 

57. Before the pupil proceeds any farther he must be able 
promptly to answer such questions as the following : 6 x 8 ? 
How many eights are there in 48 ? What, then, is 48 -*- 8? 
What is 48 called? 6? 8? The results should occasionally 
be written on the board, thus : 6 x 8 = 48, 48 -5- 6 = 8, 48 
-5-8 = 6. 

58. It has been seen that the object of division is, having 
given the product of two numbers (the dividend), and one 
of these numbers (the divisor), to find the other (the quo- 
tient). It follows from this that 

Divisor x Quotient, or, Quotient x Divisor = Dividend. 

But let it be required to divide 52 by 6, that is, to find 
what 6 must be multiplied by to produce 52. Now, from 
the multiplication-table we know that 6x8 = 48, 6x9 = 
54 ; so that no whole number multiplied into 6 will give 52 \ 
48 is the nearest number below 52 that can be produced by 
multiplication of 6, and to get 52 we must add 4 to this. 
Hence 52 contains 8 sizes and 4 ones more. Here 4 is 
called the remainder; so that in division, the remainder 
expresses how much more the dividend is than the product of 
the divisor and quotient. In the same way, since 27 = 7 x 
3 + 6, 27 contains 3 sevens and 6 ones more or 6 ones over, 
that is, 27 -h 7 = 3 and 6 over ; since 83 = 9 x 9 + 2, there- 
fore 83 -h 9 = 9 and 2 over, &c Hence, when in division 
there is a remainder, 

Dividend = Divisor x Quotient + Remainder. 
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It is clear that the remainder is always less than the 
divisor. 

59. The number of farthings in 4 pence + the number in 
6 pence = the number in 10 pence, or the number of feet in 
4 yards + the number in 6 yards = the number in 10 
yards ; in just the same way, the number of twos in 4 + the 
number in 6 = the number in 10, or, 4 -*- 2 -f 6 -*- 2 = 10 
-s- 2 ; and we see by actual division that this is the case, for 
4 -*- 2 = 2, 6-5-2 = 3, 3+2 = 5, and 10 + 2 = 5. In 
the same way, 



since 6 contains 


2 threes, 


9 


$9 


3 


» 


9 


12 
therefore, 27 


n 


4' 
9 




• 

9 



or, since 27 = 6 + 9 + 12, therefore 27 -4-3=6-4-3 + 9 
«*- 3 + 12 -h 3. From examples like these it follows, that 

If we have to divide one number by another, we may 
separate the dividend into any convenient parts, divide each 
separately by the divisor, and take the sum of the several quo* 
tients. 

60. As £6 -*- 3 = £2, 6 marbles -*- 3 = 2 marbles, &c, so 
6 tens -4-3 = 2 tens, 6 hundreds -+-3 = 2 hundreds, 6 thou- 
sands -*- 3 = 2 thousands, &c; that is, 60 -s- 8 = 20, 600 -*-' 
3 = 200, 6000 -*- 3 = 2000, &c In the same way, 18 tens 
-f- 6 = 3 tens, or 180 -4- 6 = 30, 1800 -*- 6 = 300, 18000 -s- 
6 = 3000, &c. ; and similarly' in other cases of like kind. 

61. Divide 6936 by 3. We cannot solve this, and similar 
questions, at once, in the way, for example, that we divide 
27 by 3, because we can only retain in our memories the 
products of 3 by a very limited set of numbers ; but observ- 
ing that 6936 = 6000 + 900 -f 30 + 6, we can readily find 
the required quotient by dividing each of these parts into 
which we have separated 6936 by 3 (Art. 60.), and taking 
the sum of the several quotients (Art. 59.). Now 6000 -*- 3 
= 2000, 900-*-3 = 30O, 30-*- 3 = 10, 6-4-3 = 2. And 
since 
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6000 contains 3 2000 times, 

900 „ 300 „ , 

30 „ 10 „ , 

and 6 „ 2 „ , 

therefore, 6936 „ 2312 „ , 

or 6936 + S= 2312. It is customary to place 3 )6936 
the divisor, dividend, and quotient, as in the 2312 
margin, and to work as follows : 6 by 3 = 2 (it 
is not necessary to say 6 thousand by 3 = 2 thousand, be- 
cause by putting the 2 under the 6, that is, in the thousands' 
place, we mark its value) ; 9 by 3 = 3 (by placing this 
under the 9, we show that it is 300, therefore we need not 
say, in working, 9 hundred by 3 = 3 hundred) ; 3 by 3 = 1 
(we do not say 3 tens by 3 = 1 ten, because we put the 
1 under the 3, that is, in the tens' place) ; 6 -*- 3 = 2, which 
falls in the ones' place. 

Next, let it be required to divide 4792 by 6. As before, 
we separate the dividend into parts, in order to divide each 
separately by 6 : 4792 = 4000 + 700 + 90 + 2. If we 
have to divide £4 into 6 equal parts, each part will be less 
than £1, will be so many shillings ; so that before the di- 
vision can be performed, £4 must be turned into shillings. 
In like manner, 4 thous. divided by 6 will give less than 
1 thous., the result will be in hundreds ; hence, for the same 
reason that £4 is expressed in shillings, 4 thous. is turned 
into hundreds : 4000 = 40 hunds., and there are 7 hunds. 
more ; hence we have 4792 = 4700 + 90 + 2. Just as £47 
-f- 6 = £7 and £5 over, so 47hund. -*- 6 = 7hund. and 5 
hund. over, that is, the next number of hundreds below 47 
divisible by 6 is 42, and, as our object is to separate the di- 
vidend into parts each of which is divisible by 6, we now 
write 4792 = 4200 + 500 + 90 + 2. Since 5 hund. divided 
by 6 will not give so much as 1 hund., we call them 50 tens, 
which with the 9 tens following make 59 tens ; 59 tens by 6 
= 9 tens and 5 tens over, that is, the next number of tens 
below 59 divisible by 6 is 54 ; we have now 4792 = 4200 + 
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540 + 50 + 2 « 420G + 540 + 52. Lastly, 52 by 6 = 8 
and 4 over, .that is, the next number below 52 divisible by 6 
•s 48 ; we have therefore 

4792 = 4200 + 540 + 48 + 4 ; 

so that 4792 is not exactly divisible by 6, but exceeds the 
number next below it which is so divisible, by 4. Since 

4200-4-6 = 700, 
540-*-6 = 90, 

48 -4-6= 8^ 

therefore, 4788 -s- 6 = 798 ; 

hence, 4792 divided by 6 gives a quotient of 798 and a re- 
mainder of 4, or 4792 -j- 6 = 798 and 4 over. 

If the above explanation be reviewed, it 6)4 792 
will be seen that the quotient is obtained in the 798 . 4 
following manner : 4700 -*- 6 =700 and 500 
over ; 500 = 50 tens, and 9 tens = 59 tens ; 59 tens -f- 6 = 
9 tens and 5 tens over ; 50 + 2 = 52 ; 52 -*- 6 = 8 and 4 
over. It may be explained, as in the preceding example, 
that, in working, no mention need be made of hundreds, 
&c, and that we may proceed in this way : 47 by 6 ss 7 and 
5 over, 59 by 6 = 9 and 5 over, 52 by 6 = 8 and 4 over. 

62. In going through the two examples just solved, we 
have performed mentally all the operations required, and 
put down only the various quotients, which are all we want. 
If, with respect to the last example, every step be exhibited 
on paper, the work will appear as in the margin, where the 
quotient is put to the right of dividend, and 
the divisor as before. In the first process, 6)4792(798 
having found that number, 7, by which 6 42 
must be multiplied to give the product, 42 ~~59 
next below 47, we put the 7 in the quotient 54 

place, and carry the excess, 5, of 47 over that ~~&2 

product in memory; in the second,' having 48 

written the quotient, 7, found as before, in 4 remr. 

the place assigned it, we subtract on paper 
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the product of 6 by it from 47 ; in the first, we next say 59 
by 6 = 9 and 5 over, the number 59 being formed by placing 
the remainder before the next figure of the dividend, in our 
minds ; in the second, we form the same number, 59, by 
placing the next figure, 9, of the dividend after the re- 
mainder (this is called bringing down the 9) ; the quotient 
is then found as in the first process, and the product of 6 by 
it subtracted on paper from 59 ; and so on until the work is 
done. 

Examples worked in the first way are said to be done by 
Short Division ; in the second way, by Long Division. 
In both forms precisely the same operations are gone 
through, but in the second those are displayed to the eye, 
which in the first are performed mentally* When the divi- 
sor is small, as in dividing 53 by 7, we can tell the quotient 
and the remainder at once, from our knowledge of the mul- 
tiplication table; but when the divisor is large we are 
obliged* if not much practised in Arithmetic, to try two or 
three numbers, mentally, before the proper quotient is found, 
and then to multiply and subtract on paper, in order to ob- 
tain the remainder. Thus, in the example 2934 -s- 398, we 
find, on trial, that 7 times 398 falls short of 393^2934(7 
2934, and that 8 times 398 exceeds it; there- «786 

fore, the quotient is 7 ; to find the remainder, — — 

398 is multiplied by 7, and the product sub- 
tracted from 2934. It would not be easy to do all this 
mentally; hence, for small divisors the first form is used, 
and for large divisors the second. In general, Short Divi- 
sion is used with divisors not exceeding 12 (this number is 
determined by the ordinary limit of the multiplication 
table) ; and Long Division with divisors above 12 ; but ex- 
pert arithmeticians can divide in the short way by numbers 
much larger than 12. 

If, as happens sometimes when the divisor is large, too 
small a number be taken for quotient, the remainder will 
exceed the divisor (Art. 58.). Whenever, therefore, the 
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remainder exceeds the divisor, the number taken for quo- 
tient is less than the real quotient, and a larger number 
must be tried. 

Divide 1685934 by 234. Working this example in the 
second way above described, it will be seen that when the 
proper figure, 3, is brought down 
to the second remainder, the re- 
sulting number, 113, is less than 
the divisor; in such a case we 
place & cipher in the quotient, 
bring down the next figure, and 
proceed as before. To explain 
this, we shall go over the ex- 
ample as in the last article. The 
first partial dividend, 1685, is 
really 1685 thousands; the second, 



234)1685934(7204 
1638 

479 
468 

1134 
936 

198 remr. 



234) 1685954 

7204 -.198 

479 hundreds, the third, 113 tens ; and the fourth, 1134 
ones, or, simply 1134. The complete process is : 1685 •+- 
234 as 7 and 47 over, therefore, 1685 thous. -*- 234 = 7 
thous. and 47 thous. over; 47 thous/ =470 hund., which 
added to 9 hund., the next part of the whole dividend, = 
479 hund. ; 479 -+- 234 = 2 and 11 over, therefore 479 
hund. •*- 234 = 2 hund. and 11 hund. over; 11 hund. = 110 
tens, 110 tens + 3 tens= 113 tens; 113 is less than 234, 
hence, just as 1 13 shillings -*- 234 give less than a shilling, 
113 tens ■+- 234 give less than a ten, so that there are no 
tens in the quotient; 1130 + 4= 1134, which divided 
by 234 gives 4 and 198 over. 
From this explanation and the 
annexed form, it is clear that 
we have resolved 1685934 into 
1638000 + 46800+936 + 198, 
divided each part, except the 
last, by 234, and taken the sum < 
of the several quotients. The 



234)1685934 
16380001 

47934 

46800| 

1134 

9361 

198 



7000 

200 

4 

7204 
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first part contains 234, 7000 times ; the second, 200 times ; 
the third, 4 times ; and 198 is left So that 1685934 h- 234 
as 7204 and 198 over ; that is, 1685934 exceeds the product 
of 234 and 7204 by 198. 

63. The following two rules will now be understood : 
Rule i. Short Division. —Take, mentally, enough 
figures from the left of the dividend to compose a num- 
ber not less than the divisor; find how often this num- 
ber contains the divisor, write the figure obtained in the 
quotient place, and carry the remainder in memory. Put, 
mentally, the remainder before the figure of the complete 
dividend following the first partial dividend, divide the re- 
sulting number by the divisor, write the new quotient to the 
right of the first, and carry the remainder in memory. Pro- 
ceed in this way, always writing the new quotient to the right 
of the preceding one, and putting, mentally, the remainder 
before the next figure of the complete dividend to form a 
new partial dividend, until every figure has been taken in. 
If any of the partial dividends be less than the divisor, 
put a cipher in the quotient and treat the dividend as a 
remainder. 

Rule ii. Long Division. — - Take, mentally, enough 
figures from the left of the dividend to compose a number 
not less than the divisor ; this is the first partial dividend, 
and it must contain, at the least, as many figures as the 
divisor, or, at the most, one more. Find how often this num- 
ber contains the divisor, write the figure obtained in the quo- 
tient place, multiply the divisor by this figure, and subtract 
the product from the first partial dividend. To the right of 
the remainder bring down the figure of the complete dividend 
next after the first partial dividend, and the number thus 
formed is the second partial dividend. Divide this by the 
divisor, write the new quotient to the right of the first, mul- 
tiply the divisor by it, and subtract the product from the 
second partial dividend. To the remainder bring down the 
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next figure of ike complete dividend, riot brought down, and 
the third partial dividend is formed, which must he divided 
for the third figure of the quotient Proceed in this way, 
always bringing down to the remainder the next figure of 
the complete dividend, not brought down; to form a new par- 
tial dividend, and writing the quotient obtained from this to 
the right of the preceding quotient figures, until all the 
figures of the dividend have been successively brought down* 
If it happens that one of the partial dividends is less than 
the divisor, write a cipher in the quotient, bring down the 
next figure, and continue the operation as before. 

64. Proof. — Multiply the divisor by the quotient, or the 
quotient by the divisor ; if there is no remainder, the pro- 
duct should be the dividend ; if there is a remainder, add it 
to the product, and the sum should be the dividend 
(Art 58.). 

65. It will be noticed that the order of operation in di- 
vision is from left to right, whereas in the three preceding 
rules it is from right to left To see the reason of this, it 
is sufficient to consider attentively the explanations given in 
Arts. 61 and 62. From these it will readily be understood, 
that the dividend is the sum of the partial products of the 
divisor by the ones, tens, hundreds, &c. of the quotient, or 
the sum of these products and the remainder, when there is 
one ; and that, in the ordinary process of division, the pro* 
duct of the divisor by the highest order of figure in the 
quotient is found in the first partial dividend, by the next 
highest, in the second partial dividend, &c. ; so that from 
these dividends the figures of the quotient may at once be 
found in order* But if we were to begin at the right hand, 
the partial products of the divisor by the ones, tens, hun- 
dreds, &c. of the quotient would not appear, on account of 
the way in which they are combined when added to form the 
dividend ; and the figures of the quotient, therefore, could 
not be directly found. In other words, since the remainder 
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from any partial division must be turned into ones' of the 
next lower order, and added to the ones of that order in the 
complete dividend, to form the partial dividend which- when 
divided will give the figure of that order in the quotient, it 
is necessary in division to proceed from left to right, as in 
addition it is necessary to proceed in the contrary direction, 
because the tens of any partial sum must be turned into 
ones of the next higher order, to be added to the ones of 
that order in the total. In such examples as 6936-1-3, 
20800462 ■+- 2, &c, we need not necessarily begin at the 
left hand. 

66. If 48 be divided by 6, the quotient is 8. Now 48 -*- 3 
= 16, and 16 -+- 2 = 8 ; also, 48 -h 2 = 24, 24 -+- 3 = 8. 
So that if 48 be divided by 3, and the quotient by 2, or first 
by 2, and the quotient by 3, the result is the same as if it 
be divided at once by 6, which is 2 x 3, or 3 x 2. Again, 
120 -?- 5 = 24, 24 -+- 4 = 6, 6 -5-3 = 2 ; or, 120 -+- 3 = 40, 
40 — 5 s 8, 8 h- 4 = 2, &c. ; and 120 -4- 60 = 2. But 
60 = 5x4x3'; hence the same result is obtained whether 
we divide at once by 60, or successively by its factors in any 
order. To illustrate this, take a line and divide it into 3 
equal parts, then divide one of these, that is the quotient, 
into 2 equal parts ; or, first divide the line into 2, and then 
each of these into 3 equal parts : it is clear that in the first 
case, upon the whole, the line has been divided into twice 
three, and in the second into three times two, that is, in both 
cases, into six equal parts. And similarly for any other com- 
posite number, that is, a number which can be resolved into 
two or more factors. Hence, 

In place of dividing at once by a composite number, we 
may divide successively by its various factors. 

This follows directly from what was proved in Art. 46, as 
will be seen in the examples solved below. 

j&r.— Divide 68769 by 27. Since 27 = 3 x 9, we may 
divide successively by 3 and 9. 
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68769 


27)68769(2547 


9 


22923 


54 




2547 


147 




135 




126 




108 




189 






189 



Bearing in mind that dividend = quotient x divisor, we 
may show that 68769 has been, in the first process, divided 
by 27, as follows : 

22923=2547x9, 
68769=22923 x 3 

=2547x9x3 

=2547 x 27, 
therefore, 68J69-*-27=2547. 

Divide 13894 by 36. Since 36 = 9 x 4, or 6 X 6, or 12 
X 3, &c, we may divide in several ways ; we shall divide 
first by 4, and then by 9 (it is better to take the smaller 
number first). 

4 113894 
9 l 3473 11 2|3 4 

385- 8 J 

Here in dividing by 4 there is a remainder of 2, and in 
dividing by 9, a remainder of 8 ; the question is, what is 
left in dividing 13894 by 36 ? To answer this, we have 
simply to remember that dividend = divisor x quotient + 
remainder, and what was proved in Art. 46. Hence we have 

3473=385x9+8, 
13894=3473x4+2 

=385x9x4+8x4+2* 

=385x36+32+2 

=385x36+34, 

• A property of numbers is here assumed, which has not been di- 
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that is, 13894 exceeds the product of 385 and 36 by 34, 
hence 13894 divided by 36 gives a quotient of 385 and a re- 
mainder of 34. Now 34 = 8 x4 + 2: hence, 

When there are two successive divisors, the total re« 
mainder = 2nd remainder x 1st divisor + 1st remainder. 

Again, divide 24631 by 126. Since 126 = 3 x 6 X 7, 
we may divide successively by these factors. 

31 24631 
61 8210- 1 



:n 

7|1368--2 J-61 
195-.3J 



rectly proved. Let it be required to find 3 times the sum of 15, 7, 24, 
and 68. Bearing in mind the principles proved in Arts. 20. and 19., 
we have for the required result 

15 + 7 + 24 + 68 
+ 15 + 7 + 24 + 68 
+ 15 + 7 + 24 + 68 
= 15 + 15 + 15 
+ 7 + 7 + X 
+ 24 + 24 + 24 
- +68+68 + 68 

= 3 times 15 + 3 times 7 + 3 times 24+3 times 68. So that in place 
of adding together 15, 7, 24, and 68, and multiplying the result by 3, 
we may multiply each of these numbers by 3, and add together the 
several products. To represent 3 times the sum of 15, 7, 24, and 68, 
we use the expression 

(15 + 7 + 24 + 68) x 3 •, 

hence we have proved that 

(15 + 7 + 24 + 68) x 3 a 15 x 3 + 7 x 3 + 24 x 3 + 68 x 3. 
In precisely the same way it may be shown that 

(11 + 19 + 26) x 13 -11 x 13 + 19 x 13 + 26 x 13 ; 
and so on. Therefore, 

The product of the sum of several numbers by another number is equal 
to the sum of the products obtained by multiplying each of the former by 
the latter. 

The rule in Art. 44. is based upon this principle. 
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We proceed to find the remainder as before : 

1368=195x7+3, 
8210=1368x6+2 

=195x7x6+3x6+2, 
24631=8210x3 + 1 

= 195x7x6x3+3x6x3+2x3 | 1 
=195x126 + 54+6+1 
= 195x126+61; 

therefore, 24631 -h 126 = 195 and 61 over. It will be seen 
that the remainder is obtained by multiplying the 3rd re- 
mainder successively by the 2nd and 1st divisors, the 2nd 
remainder by the 1st divisor, and adding together these two 
products and the 1st remainder. In this way we obtain the 
following rule for finding the final remainder when there is 
any number of successive divisors. 

Multiply the 2nd remainder by the 1st divisor, the 3rd 
remainder successively by the 2nd and 1 st divisors, the 4th 
remainder successively by the Zrd, 2nd, and 1st divisors, 
fyc; then add together all these products and the 1st re- 
mainders 

67. Since 173 = 170 + 3 = 10 x 17 + 3, therefore, 173 
-5- 10 = 17 and 3 over, the remainder being the last figure 
of the dividend, and the quotient the number formed by the 
preceding figures ; again, 2173 = 2100 + 73 = 100 x 21 + 
73, therefore, 2173 -h 100 = 21 and 73 over, where the re- 
mainder is made up of the last two figures of the dividend, and 
the quotient of the preceding figures ; also, 52173 = 52000 
+ 173 = 1000 x 52 + 173, therefore, 52173 -*- 1000 = 52 
and 173 over, the remainder being composed of the last three 
figures. of the dividend, and the quotient of the rest ; and so 
on. Hence : 

To divide by such numbers as 10, 100, 1000, fyc, remove 
from the dividend, beginning at the right hand, as many 
figures as there are ciphers in the divisor; these, as they 
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stand, will form the remainder, and the remaining figures of 
the dividend, the quotient 

68. Divide 726523 by 8000. Since 8000 = 1000 x 8, we 
may divide successively by 1000 ajid 8. 

1000| 726,523 8,000 )726,523 

8 |726- -fig3 l 65g3 90-. 6523 

90-. 6 J 

Remainder = 1000 x 6 + 523 = 6000 + 523 = j>523, 
that is, is made up of the remainder arising from dividing 
726 by 8, followed by the last three figures of the dividend. 
Hence, we may work the example in this way : strike from 
the dividend the last three figures (three being the number 
of ciphers at the end of the divisor), divide the preceding 
part of the dividend by 8 (that part of the divisor left when 
the ciphers are removed) ; the quotient is the required quo- 
tient ; place the remainder (6) before the figures struck off 
from the dividend (523), and the proper remainder is formed. 
The work will stand as in the second form. 

Next, divide 8727423 by 20300. Since 20300 = 100 x 
203, we may divide by 100 and 203 successively. 



100 


87274,23 


203,00)87274,23(429 


203 


87274.-23 -j 


812 




429 -. 187 1 18723 


607 
406 

2014 
1827 



18723 

Remainder = 100 x 187 + 23 = 18700 + 23=18723, that 
is, is made up of the remainder from the division of 87274 
(the part of the dividend left when the last two figures are 
removed) by 203 (that part of the divisor preceding the two 
ciphers at the end) followed by the two figures cut off from 
the right of the dividend. Hence the second form. 

These examples make clear the following rule : 
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If the divisor be terminated by ciphers, remove from the 
dividend, going from the right hand, as many 'figures as 
there are ciphers at the end of the divisor, and from the 
divisor all these ciphers ; divide the remaining part of the 
dividend by the remaining pari of the divisor, and the quo- 
tient is the one required ; after the remainder write the 
figures struck from the dividend, and the proper remainder 
is formed. 

This rule includes those cases where the figures removed 
from the end of the dividend are altogether, or in part, 
ciphers. 



THE END. 
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Graham's English, or the Art of Composition, fcp. 8vo 6e. 

Hiley's English Composition, Pabc I. or Jwrior Serial, 18mo. (Key, 8s. 6d.) Is. 6d. 

„ Practical English Composition, Past II. 18mio 8s. 

Morell's Handbook of Logic, for Schools and Teachers, fcp. 8vo 2$. 

Parker's Progressive Exercises in English Composition, 12mo Is. 6d. 

Roget's Thesaurus of English Words and Phrases classified, crown 8vo . . . .10s. 6d. 

London: LONGMAN, BROWN, GREEN, LONGMANS, and ROBERTS. 
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EDUCATION in GENERAL. 

Domestic Economy, Housekeeping, Cookery, Ac (in GUiffs Sarim), 18dm.. . l*k 

Pmaaa's Contributions to ths Cause of Education, 8vo. 13s. 

Star's Training System, Ac, for Twumera and Gorarn c ste a, post Sto. 6b. 

Sydenham's Notes of Lesson*, 12tno. 3b. 

Tata's Philosophy of Education* or Principles An. of Teaching, fcp. 8vu. ... 6ft. M. 

ENGLISH DICTIONARIES. 

Maunder*8 Treasnry of Knowledge and Library of Reference, fep. 8vo. 10s. 

Smart's Walker's Pronouncing Dictionary Remodelled, 8vo 12s. 

„ „ M „ Epitomised, 16mo.. 6s. 

Sullivan's Diclioiiaiy of Derivations, I2mo 2s. 

„ „ „ the English Language, 12mo 3s. 6<L 

ENGLISH ETYMOLOGY. 

Black's Student's Manual {Qredt\ 18mo. 2s. 6d. ; Sequel {Latin), ISmo Ss. 6d. 

Ross's Etymological Manual of the English Language, 18mo 6d. 

ENGLISH GRAMMARS and EXERCISE-BOOKS. 

Downe's (Viscount) Elementary English Grammar, 18mo Is. 

HUey*s English Grammar and Style, 12mo 3s. 6d. 

„ Abridgment of English grammar, 18mo. Is. 90. 

„ Child's First English Grammar, 18mo Is. 

„ Efctfcises adapted to the Englsh Grammar, 19mo. (Key, Sb.) 2b. 6d. 

Hunter's Text-Book of English Grammar, 12mo. 2s. 6d. 

M'Leod's Explanatory English Grammar, for Beginners, 18mo Is. 

Marcet's Game of English Grammar, with Conversations, post 8ycj. ........ Si. 

M Mary's Grammar, interspersed with Stories, 18mo Ss. 6d. 

„ TTilly's Grammar, interspersed with Stories, 18mo 2s. 6d. 

Morell's Analysis of Sentences explained and illustrated, 12mo 2s. 

„ Essentials of English Grammar and Analysis, fcp. 8vo 8d. 

„ Essentials of English Grammar, ISmo. Part I. 2d. ; Part II 3d. 

Smart's Course of English Grammar, Rhetoric, Logic, &c. 5 vols. 12mo 23s. 6d. 

Stepping-Stone to English Grammar, in Question and Answer, lSmo. Is. 

Sullivan's Attempt to Simplify English Grammar, 18mo Is. 

ENGLISH PASSING. 

Huater's Exercises in English Parsing, lftaa« 6d. 

Lowres's System of English Parsing and Derivation, 18mo Is. 

ENGLISH POETBY. 

Connon's Selections from Milton's Paradise Lost, 18mo Ss. *d. 

Cook's First Poetry-Rook for Elementary Schools, 18mo 9d. 

„ Selection of School Poetry, with short Notes, 12mo. 2s. 

Graham's Studies from the English Poets, or Poetical Beading-Book, 12mo. 7s. 

Hughes's Select Specimens of English Peetry, 12mo 9s. 6d. 

M'Leod's Second Poetical Reading-Book, l&aoo. Is. 8d. 

Paffiaer's Modern Poetical Speaker, chiefly for Ladies' Schools, Kmo. Ob. 
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-ENGLISH READING-BOOKS. 

Hughes's Graduated Reading-Lesson-Books, fcp. 8vo. S Smis, each Ss. 6d. 

„ Select Specimens of English Prose, 12mo. 4e.6d. 

Jones's Liturgical Class-Book, from the best authorities, 12mo Is. 6d. 

M'Leod's First Book to teach Beading and Writing, 18mo 8d. 

., „ Beading-Book, 18mo. 3d.; or as Reading-Lessons, inSO Sheets Ss. 

Mann's Lessons in General Knowledge, fcp. 8vo 8s. 6d. 

Maunder's Universal Class-Book for Every Day in the Tear, 12mo 5s. 

Pycroff 8 Course of English Beading, fcp. 8vo. 5s. 

Sewell's School Speaker and Holiday Task-Book, 12mo fis. 

Simple Truths from Scripture, in Easy Lessons, 18mo 6d. 

Smart's Historioo-Shakspearian Readings, 12mo. 6e. 

Sullivan's Literary Class-Book, or Readings in Literature, 12mo 2s. 6d. 

ENGLISH SPELLING-BOOKS. 

Carpenter's Scholar's Spelling Assistant, 12mo. ls.6d. 

„ „ „ „ edited by M*Leod, l£mo ls.6d. 

Hornsey*s Pronouncing Expositor, or New Spelling-Book, 12mo 2s. 

Mayor's English Spelling-Book, Genuine Edition, 12mo Is. 6c*. 

Sullivan's English Spelling-Book Superseded, lfimo. Is. 4d. 

ENGLISH SYNONYMES, &o. 

Graham's English Synonymes, classified and explained, fcp. 8vo 7s. 

Rogef s Thesaurus of English Words and Phrases, crown 8vo 10s. 6d. 

EUCLID. 

Colenso's Elements of Euclid, from Simson's Text, 18mo. (with Key, 6s. 6d.) 4s. 6d. 

„ Geometrical Problems (without Key, Is.), with Key, 18mo Ss. 6d. 

Galbraith and Haughton's Manual of Euclid, Books I. and II. 12mo Is. 

Tate's First Three Books of Euclid's Elements, 12mo. Is. 6d. ; 18mo Is. 

FORTIFICATION AND THE MILITARY AST. 

Hodge's Catechism of Fortification, for Students and Candidates, 12mo 2s. 6d. 

Macdougall's Theory of War, post 8vo. with Plans of Battles ios. 6d. 

FRENCH GRAMMARS and EXERCISE-BOOKS. 

Albites* How to Speak French, 12mo 4s. 6d. 

Cambier*s Sandhurst College French Grammar, 12mo 5s. 

Contanseau's Compendious Grammar of the French Language, 12mo 4s. 

„ Guide to French Translation, 12mo ^ Ss. 6d. 

Hamel's New Universal French Grammar, 12mo 4s. 

„ Grammatical Exercises on the French Language, 12mo. (Key, Ss.) 4s. 
„ - French Grammar and Exercises, by Lambert, 12mo. (Key, 4s.) — 5s. 6d. 
Sadler's French Pronunciation & Conversation, in Question & Answer, 18mo. Is. 

Tarver's Eton French Grammar, 12mo Ss. 

„ „ „ Exercises, Familiar & Conversational, 12mo.(Key, Ss.) Ss. 6d. 
„ French Phraseology explained and compared, 12mo 8s. 

London : LONGMAN, BROWN, GREEN, LONGMANS, and ROBERTS. 
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FRENCH DICTIONARIES. 

Contanseau's New Practical French and English Dictionary, post 8vo 10s. 6d. 

Nugent's Pocket Dictionary ofFrench± Engl. Languages, 18mo. is. 6cL; 12mo. 7s. 6d. 
Tardy 's French Pronouncing Dictionary, 12mo 7s • 

FRENCH, ITALIAN, and GERMAN READING-BOOKS. 

Cambier's Sandhurst College French Reading-Book or Recueil, 12mo~ 5s. 

Charente's French Grammar, Exercises, and Reading-Book 

Contanseau's ProsateursetPoetesFrancais,or Selections! torn FrenchWritera 7s. 6*1. 
Extraits Choisis from Modern French Writers, by the Author of Amy Herbert 
Lacaita's Italian Reading-Book, or Selections from best Italian. Writers, l2mo. &s. 

Metcalfe's History of German Literature .. ... 

. Mailer's* German Reading-Book 

Rowan's Morceaux choisis des Auteurs Modernes, & 1'usage de la Jeunesse 6s. 
Tarver's Eton French Reading-Book,— Prose, Verse, and Phraseology,, 12mo. 7s. 6cL 

„ Choix en Prose, 12mo. 3s. 6d. ; Choix en Vers, 12mo Ss. 6d. 

Wintzer's First German Reading-Book, for Beginners, fcp. 8va. 5s. 

GREEK CLASSICAL AUTHORS, fte. 

Abistotlb's Politic*, with English Notes* fte., edited by Eaton, 8ro 10$. Od. 

Eubipidxs, the 5 Plays, with Bagttsk Notes by Major, pest 8vo Sis. 

Hbbodotus, with English Notes, &c., edited by Stocker, 2 vols, post 8vo. . . ISs. 

House's Iliad, with English Notes, &c., edited by Yalpy, 8v«* .Ms. id. 

Linwood's Anthologia Oxonians* (Greek* Latin, and English)* 8vo. . . .. Us, 

9 Treatise on the Greek Metres, 8vo 10s. ftd. 

Sophocles, with English Notes, &c., edited by Brasse and others, 2 vols. p.8vo. S4s. 

„ edited, with short Latin Notes, by Linwood, 8vo 16a. 

Theatre of the Greeks, edited by Donaldson, 8vo . 15s. 

Walfbrd's Handbook of the Greek Drama, fcp.8vo 6s. 

XsxoPHOir's Anabasis, with English Notes, &c., edited by White, 12mo. .. 7s. 6d. 

„ Memorabilia* withEnglish Notes, &c., editedby Hickie, p..8vo. 8s. Gd. 

GREEK GRAMMARS, EXERCISE-BOOKS, Ac. 

Collis's Praxis Graeca, \J£tymoloQy, 2s.6d. ; II. Syntax, 6s. ; ULAccentuation 3s. 

„. „ Iambica : Exercises in Greek Tragic Senarii 

Howard's Introductory Greek Exercises, 12mo. (Key, 2s. 6d.) 6s. 6d. 

Kennedy's Greek Grammar (Greece Grammatics Institutio Prima), 12mo. . 4s. 6d. 

„ Palestra Stili Grseei, or Greek Facte Materials, Ubm. .... 

„ „ Musarum, or Greek Verse Materials, 12mo . 5a. 6d. 

Moody's New Eton Greek Grammar, in English, 12mo. is. 

Pycroft's Greek Grammar Practice, 12mo.. ... , ....... Ss.6d. 

Valpy's Elements of Greek Grammar, with Notes, 8vo 6s. 6d. 

„ Greek Primitives and Leading Words, 12mo 6s. 

Valpy's Greek Delectus, improved by White, 12mo. (Key, 2a. 6<L) ...... 4s. 

„ Second Greek Delectus, or New Analecta Minora, 8vo 8s. 6d. 

Walfbrd's Card of the Greek Accidence, 8vo. ls_; of the Greek Prosody, 8ro„ Is. 

M „# „ „ Accents, 5th Edition . M 6d. 

Yonge's Exercises in Greek Prose Composition, 12mo. (Key, Is.) 5s. 6d. 

GREEK LEXICONS, 6e. <•** "lata, and On*"). 

London : LONfiMAM, BROWN, GUBN, LONGMANS, and RODBRTS. 
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GEOGRAPHY, GAZELTZEBfl, Ac 

Adams's Geographical Word-Expositor, Second Edition, 12mo ; 2s. Gd. 

Arrowsmith's Geographical Dictionary of the Holy Scriptures, 8vo. 15s. 

Bowman's Questions on Hall's First or Elementary Atlas 2s. 

Butler's Ancient Geography, post 8vo.4s. ; Butler's ModernGeography,post8vo. 4s. 

„ Modern and Ancient Geography complete, post gvo 7s. Gd. 

Cabinet Gazetteer, by the Author of the Cabinet Lawyer, fcp. 8vo 106. Gd. 

Challener's Catechism of English Descriptive Geography, 18mo Is. 9d. 

Cunningham's Abridgment of Butler's Geography, fcp. 8vo. 2s. 

Dowling's Introduction to Goldsmith's Geography, ISmo 9d. 

M Questions on Goldsmith's Geography, 18mo. (Key, 9d.) Od. 

Falmouth's Conversations on Geography, or Child's First Introduction* fcp. 7s. 6d. 
Goldsmith's Grammar of General Geography, fcp. 8vo. (Key, 18ma Is.) .... 3s. 6d. 

Hartley's Geography for Youth, 12m©. (Outlines, 18mo. 9d.) 4s. Gd. 

Hiley's First Geography for the Elemeutary Classes* ISmo. 80. 

„ Progressive Geography, in Lessons and Exercises, 12xno 2s. 

Hughes's (E.) Geography for Elementary Schools, ISmo Is. 

„ Outlines of Physical Geography, 12mo 8s. 6d. 

M Examination-Questions on Physical Geography, fcp. 8vo Gd. 

„ Outlines of Scripture Geography and History 4s. Gd. 

Hughes's (WJ Manual of Geography, Physical, Industrial, and Political . . 7s. Gd. 

„ „ British Geography, fcp. 8vo. 2s. 

„ „ Mathematical Geography, fcp. 8vo. 4a. Gd. 

„ General Geography, in Gleig's School Series, ISmo. Is. 

„ British Geography, in Gleig's School Series, 18mo Is. 

„ Child's First Geography, in Gleig's School Series, l&no 9d. 

Johnston's New General Gazetteer of the World, 8vo 36s. 

Keith On the Globes, by Taylor, LeMesurier, and Middleton* 12mo.(Key,2a.6d.) 6s. Gd. 

M'Leod's Geography of Palestine or the Holy Land* 12mo la. 6d. 

„ Travels of St. Paul, 12mo. 

„ Geography of Old Testament Coxmtries(exc*ptin0Palestine),ltuia. 

Mangnall's Compendium of Geography, foe Schools, 12mo 7s. Gd. 

Maunder's Treasury of Geography, completed by W. Hughes, fcp. 8vo 10s. 

Stepping-Stone to Geography, in Question and Answer, ISmo Is. 

Sterne's School Geography, Physical and Political, 12mo Ss.Gd. 

Sullivan's Geography Generalised, 12mo 2s. 

„ Introduction to Geography and History, 18mo Is. 

Wheeler's Geography of Herodotus 6leveloped,ex^laiBed fc flikdillustrated r 8vo.l8s. 

GEOMETRY. 

Lund's Geometry as an Art, with Easy Exercises, fcp. 8vo 2s. 

n >» a Science, with Easy Exgrcises, fcp. 8vo Is. 6d. 

Narrien's Elements of Geometry, for Sandhurst College, 8ro* lGs.Od. 

Tate's Principles of Geometry, Mensuration, Trigonometry, &c, 12mo 3s. 6d. 

GBABUSES. 

Brasse's Greek €h^us, or FfosodiaJli«DCoa,8vo, , 15s. 

Moltby's New and Complete Greek Gfanadus, 8ro 21s. 

Tonge'B New Latin Gradus ad Paraassmn, post 8ro. (wifh Epithets, 12s.) . . fts. 
„ Dictionary of Latin Epithets, post »w. 8s. Gd. 

London: LONGMAN, BROWN, GREEN, LONGMANS* and ROBERTS. 



HISTORICAL and MISCELLANEOUS SCHOOL-BOOKS. 

Anthony's Footsteps to Modern History, fcp. 870 5s. 6J. 

Balfour's Sketches of English Literature 7s. 

Brewer's Elementary Atlas of History and Geography, royal 8vo 12s. 6d. 

Browne's Ancient Greece, 18mo. Is. ; Browne's Ancient Borne, 18mo Is. 

Burton's History of Scotland, from 1689 to 1718, 2 vols. 8vo. 28s. 

Child's Fiist History of Borne, fcp. 8vo 2s. 6d. 

Corner's Historical Questions, or Sequel to MangiudV*, 12mo 5s. 

Farr*s School and Family History of England, 12mo 5s. 6d. 

First History of Greece, byAnthoro{tYieCMlS»FintHiatoryofBome,{cp.9vo. 3s. 6d. 
Gleig*s England, or First Book of History, 18mo. (doth, 2s. 6d.) 2s. 

,, British Colonies, or Second Book of History, 18mo Is. 

„ „ India, or Third Book of History, 18mo Is. 

„ Sacred History, or Fourth Book of History, 18mo. (cloth, 2s. 6d.) . . 2s. 

Historical Questions, Part I. On the above Four Histories, 18mo Is. 

Gleig's France, 18mo Is. 

Gurney*s Historical Sketches, Second Series, St. Louis and Henri IV., fcp.Svo. 6s. 

Keightley* s Outlines of History, fcp. 8vo 8s. 6d. 

Mackintosh's England, 2 vols. 8vo 21s. 

Mangnall's Historical and Miscellaneous Questions, 12mo. 4s. 6d. 

Mann's Lessons in General Knowledge, or Elementary Reading-Book,fcp.8vo. Ss. 6d. 

Marcef s Conversations on the History of England, 18mo 5s. 

Maunder*8 Historical Treasury, fcp. 8vo 10s. 

Menzies* Analysis of the Constitution and History of England, 18mo Is. 

Merivale'sBomans under the Empire, Vols. I. to III. 8vo. 42s.; Vols. IV. &V. S2s. 

„ Fall of the Roman Empire, 12mo 7s. 6d. 

Mure's Language and Literature of Ancient Greece, 3 vols. 8vo. 36s. ; Vol. IV. 15s. 
Schmitz'8 Greece, mainly based on ThirUc<iW$, 12mo. with 137 Woodcuts. . . 7s. 6d. 

Scott's Scotland, 2 vols. fcp. 8vo /. 7s. 

Stafford's Compendium of Universal History, 12mo 3s. 6d. 

Stephen's Lectures on the History of France, 2 vols. 8vo 24s. 

Stepping-Stone to English History, in Question and Answer, 18mo Is. 

„ „ French History, in Question and Answer, 18mo Is. 

„ „ Roman History, in Question and Answer, 18mo Is. 

Sterne's Questions on Generalities, 1st & 2d Series, 12mo. each (Keys, ea. 4s.) 2s. 

Thirlwall's History of Greece, 8 vols. 8vo. £3 ; or in 8 vols. fcp. 8vo 28s. 

Turner's Anglo-Saxons, 8 vols. 8vo 86s. 

„ England during the Middle Ages, 4 vols. 8vo 50s. 

Tytler's Elements of General History, 8vo. 14s. 

Valpy's Latin Epitome of Sacred History, 18mo 2s. 

JUVENILE WORKS. 

Journal kept during a Summer Tour Abroad, fcp. 8vo 5s. 

Marcet's Rich and Poor, 18mo Is. 

„ Seasons, or Stories for very Young Children, 4 vols. 18mo. each — 2s. 

„ Willy's Holidays, or Conversations on Government, 18mo. 2s. 

„ „ Stories for Young Children, 18mo 2s. 

„ „ Travels on the Railroad, 18mo. 2s.6d. 

London : LONGMAN, BROWN, GREEN, LONGMANS, and ROBERTS. 
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Lttnd's Elements of Geometry and Mensuration, ftp. 870 

NesbH's Treatise on Practical Land-Surveying, with 250 Examples, 8vo.. . . . 12a. 

„ „ ,. Mensuration, 12mo. ( Key, 5s.) 6a. 

Scott's Mensuration and Trigonometry, for Sandhurst College, 8vo 9s. 6d. 

Tate's Principles of Mensuration, Land-Surveying, Levelling, &c, 12mo. ... Ss. Gd. 



LATIN GRAMMARS, EXERCISE-BOOXS, Ac. 

Barrett's Little Arthur's Latin Primer, 12mo Is. 

„ Latin Exercises for the Lowest Form, 12mo 3s. Cd. 

Bradley's New Latin Prose Exercises, 12mo. (Key, 5s.) Ss. Gd. 

Collls's Praxis Latina,Pt. L fovBeginnen t te.6(Li Pt.II. totAdtxutctdPvfilt 3a. 

Hiley's Elements of Latin Grammar, 12mo. 3*. 

„ Progressive Exercises on Latin Accidence, 12mo •. 2a. 

Howard's Introductory Latin Exercises, 12mo 2s. Gd. 

M Latin Exercises Extended, 12mo. (Key, 2s. 6d.) Ss. 6d. 

Kennedy's Elementary Grammar of the Latin Language, 12mo Ss. 6d. 

„ Latin Vocabulary, on Etymological Principles, 12mo 8s. 

„ Child's Latin Primer, or First Lessons, 12mo 2s. 

„ Tirocinium, or First Latin Reading-Book, 12mo 2s. 

„ Palaestra Latina, or Second Latin Beading-Book, 12mo 5s. 

„ „ Stili Latini, or Latin Prose Materials, 12mo. 6a. 

M Examples of Latin Style for Oral Use, 12mo 

„ Palestra Camenarum, or Latin Verse Materials, 12mo 

Moody's New Eton Latin Grammar, in English, 12mo. (Accidence* Is.) .... 2s. 6d. 

Pycroft's Latin Grammar Practice, 12ma 2s. 6d. 

Rapier's Second Latin Verse-Book, by Arnold, 12mo. (Key, 2s. 6d>) Ss. 6d. 

Valpy's Elements of Latin Grammar, with short English Notes, 12mo. — 2s. 6d. 

u Elegantia Latins, 12mo. (Key, 2s. 6d.) 4s.6d. 

„ Latin Delectus, improved by White, 12mo. (Key, 3s. 6&) 2s. fcl. 

„ Manual of Latin Etymology, fcp. 4to. * 7s. 

„ Sacrse Hiatorite Epitome, with English Notes, 18mo 2s. 

Watford's LatinElegiacs,2 Series,12mo.each 2a.6d.; K&yio Firtt Serie»&mo. 5s. 

„ Shilling Latin Grammar, 12mo. Is. 

„ . Grammar of Latin Poetry, 12mo Is. 

„ Hints on Latin Writing, royal 8vo ls.fid. 

„ Exercises in Latin Prose, adapted to the above BimUt lima. 2s. 6d. 

„ Card of Latin Accidence, 8vo Is. 

„ „ „ Prosody, Is. ; Walford's Card of Latin Syntax Is. 

White's New Latin Grammar, complete, 12mo 2s. 60. 

„ Latin Accidence, 12mo. Is.; White's Eton Latin Grammar, 12mo. Is. 9d. 

„ Second or Larger Latin Grammar, I2mo Is. fid. 

Wilkins's Notes for Latin Lyrics, for the use of Schools, 12mo 4s. 6d. 

Yonge's Exercises for Latin Verses and Lyrics out of " Own Sense," 12mo. . 4s. Gd. 

„ „ in Latin Prose Composition, I2mo. (Key, Is.) 5s. 6d. 

Zumpt*6 Latin Grammar, translated and adapted by Dr. L. Schmltz, 8vo. . . . 14s. 
School Grammar of the Latin Language, by the same, 12mo M . ... 4a. 
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LATIN and GBEEK LEXICONS, DICTIONABIES, to. 

Bloamfleld's Greek-English Lexicon to the New Testament, fop. 8vo 10s. fid. 

Englishman's Greek Concordance of the New Testament, royal 8vo. 42s. 

Rich's IUustrated (^mpaiuon to theLatin Dictionary andGreekLexicon,p.8vo.2l8. 
Riddle's Latin-English and English-Latin Dictionary, 8vo. 21s. ; and sq. 12mo.l2s. 

„ Diamond Latin-English Dictionary, royal 82mo 4s. 

„ Copious and Critical Latin-English Lexicon, 4to 81s. 6d. 

M Latin-English Dictionary, 8vo. 15s. ; square 12mo .' . 7s. 

„ English-Latin Dictionary, 8vo. 7s. ; square ISmo 5s. 6d. 

„ and White's New Latin-English Dictionary, royal 8vo 

„ and Arnold's English-Latin Lexicon, 8vo 25s. 

„ M English-Latin Dictionary, by Ebden, square post8vo. 10s. 6d. 

Robinson's Greek-English Lexicon to the New Testament, 8vo 18s. 

Bost and Palm's Edition of Passow's Greek Lexicon, translated by 

Fradersdorff, and edited by Riddle and White 

Tonge'8 Dictionary of Latin Epithets, post8vo ,. Ss. fid. 

M New English-Greek Lexicon, 4to 21s. 

„ Latin Gradus, post 8vo. 9s. ; or with Appendix of Epithets 12s. 

LATIN CLASSICAL AUTHOBS. 

Gssab's Commentaries, with English Notes, &c. by Anthon, 12mo 4s. fid. 

„ „ Anthon's Edition, as above, improved by Hawkins, 12mo. 4s. 6d. 
Cicbbo'S Select Orations, with English Notes, by Anthon, 12mo 6s. 

„ Cato Major and LaUus, with English Notes, Ac. by White, 12mo. 8s. 6d. 
CoBKiLrtrsNHPOB, English Notes, &c. by Bradley, improved by White, 12mo. Ss.6d. 
Euxbopito, with English Notes, &c. by Bradley, improved by White, 12mo. 2s 6d. 
Hokacb, with English Notes by the Rev. J. E. Yonge, Past I. Odes and Epodes 

n English Notes and Strictures, by Girdlestone and Osborne, 12mo. . 7s. 6d. 

„ with short English Notes, by Valpy, 18mo 8s. 

LrvY, the First Five Books, with English Notes, &c. by Hickie, post 8vo. . . 8s. 8d. 
Ovid's MetamorpAoses.'Eugl. Notes, &c. by Bradley, improved by White,12mo. 4s. 6d. 
Ovtd and Tibullus, the Eton Selection, with English Notes by Valpy, 12mo. 4s. fid. 
Pilsdbub, with English Notes, &c. by Bradley, improved by White, 12mo. 2s. fid. 

Saixust, with English Notes, Commentary, &c. by Anthon, 12mo 5s. 

Tacitus, Germania and Aoricola, with English Notes, &c. by White, 12mo. 4s. 6d. 
Trbbvob, from Beinhardt's Text, with English Notes, &c. by Hickie, 12mo. 9s. fid. 
Yibgil, Wagner's Text, with Notes and 6000 References, by Pycroft, 12mo. 7s. fid. 

M with short English Notes by Valpy, 18mo 7s. fid. 

HUSIC-BOOKS, Ac. 

Conversations on Harmony, with Music interspersed, 8vo 12s. 

Formby's Young Singer's Book of Songs, 4to 8s. fid. 

„ Collection of Forty Amusing Rounds and Catches Is. 

„ Sacred Songs, 4to Ss.fid. 

„ Sixty Amusing Songs for Little Singers, 4to 2s. 6d. 

Stepping-Stone to Music, in Question and Answer, 18mo Is. 

Turle and Taylor's Singing-Book, or the Art of Singing at Sight, 16mo 5s. 

London: LONGMAN, BROWN, GREEN, LONGMANS, and ROBERTS. 
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MATHEMATICS. 

Cape's Course of Mathematics, for Addiseombe College, 2 vols. 8vo 32s. 

Salmon's Treatise on Conio Sections, 8vo 12s. 

Tate's Mathematics for Working Men, Part I. AritkmeUe and Algebra, 8vo. 2s. 

Waddingham's Geometrical Treatise on Conic Sections, 8vo 6s. 

Wrigley's Collection of Mathematical Examples and Problems, 8vo. 8s. Gd. 

MENSURATION (tee " I^uid-Surveying"). 

N ATUBAI HISTORY. 

Lee's Elements of Natural History, or First Principles of Zoology, fcp. 8vo. 7s. 6d. 

Marcet's Lessons on Animals, Vegetables, and Minerals, 18mo 2s. 

Maunder*s Treasury of Natural History, fcp. 8vo 10s. 

Stepping-Stone to Natural History, in Question and Answer (cloth, 2s. 6d.) . 2s. 
Van Der Hoeven's Handbook of Zoology, translated by Clark, Vol. 1. 8vo. .30s. 

PUBLIC SPEAKING. 

Rowton's Debater, or New Theory of Public Speaking, fcp. 8vo 6s. 

RELIGIOUS and MORAL WORKS. 

Bloomfield's larger Greek Testament, with copious English Notes, 2 v. 8vo. 48s. 

„ College and School Greek Testament, English Notes, fcp. 8vo.. . 7s. 6d. 

„ „ „ Lexicon to the Greek Testament, fcp. 8vo. .. 10s. 6d. 

Conybeare & Howson's Life & Epistles of St. Paul, 2 vols, square crown 8vo. 31s. 6d. 

Cotton's Short Prayers for Boys, 18mo. Is. 6d. 

Englishman's Greek Concordance of the New Testament, royal 8vo 42s. 

„ Hebrew Concordance of the Old Testament, 2 vols, royal 8vo.7Ss. 6d. 

Gleig's Sacred History, 18mo. (cloth, 2s. 6d.) 2s. 

Home's Introduction to the Study and Knowledge of the Scriptures, 4 v. 8vo. 78s. 6d. 

. „ Compendium of Ditto, 12mo. 9s. 

Humphreys's Manual of Moral Philosophy, fcp. 8vo 2s. 6d. 

Jones's Liturgical Class-Book, 12mo Is. 6d. 

Kalisch's Commentary on Exodus, 8vo. 15s. ; and (Abridged) 12s. 

Paley 's Evidences of Christianity and Horn Pauline, by Potts, 8vo. 10s. 6d. 

Readings for Every Day in Lent, from Jeremy Taylor, fcp. 8vo. . . . .' 5s. 

„ a Month preparatory to Confirmation, fcp. 8vo 4s. 

Robinson's Greek and English Lexicon to the Greek Testament, 8vo 18s. 

Sewell's Catechism of Early English Church History, fop. 8vo 2s. 

Stepping-Stone to Bible Knowledge, in Question and Answer, ISmo. Is. 

Taylor's Gallery or Collective Bible Lessons, 12mo 8s. 6d. 

M Word-Pictures from the Bible, 12mo 4s.6d. 

Tomline's Introduction to the Study of the Bible, fcp. 8vo 5s. 6d. 

' Turner's Sacred History of the World, 3 vols, post 8vo 81s. 6d. 

Vaipy'8 Latin Epitome of Sacred History, 18mo 2s. 

Wheeler's Popular Harmony of the Bible, fcp. 8vo 5s. 
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SCIENCE in GENERAL, NATURAL PHILOSOPHY, &c. 

Book of Domestic Economy, in Gleig's School Series, 18mo 1b. 

Brande's Lectures on Organic Chemistry, fcp. 8vo. Woodcuts 7s. 6d. 

Brewster's Treatise on Optics, fcp. 8vo Ss. 6d. 

Downing's Elements of Practical Hydraulics, 8vo 5s. 

Faraday's Lectures on the Non-metallic Elements, fcp. 8vo 5s. 6d. 

tfalbraith and Haughton's Manual of Hydrostatics, 12mo 2s. 

„ „ „ Mechanics, 12rao 2a. 

„ „ „ Optics, 12mo 2s. 

„ „ Scientific Manuals, each 2s. ; or doth. Se.<M. 

Herschel's Preliminary Discourse on the Study of Natural Philosophy, fcp.8vo. 3s. 6d. 

Hunt's Researches on Light, 8vo. "Woodcuts 10s. 6d. 

Lardner and Walker's Electricity, Magnetism, & Meteorology, 2 v. fcp. 8vo. 7s. 

Lardner's Cabinet Cyclopedia, 133 vols. £19. 19s. 

„ Treatise on Heat, fcp. 8vo. Vignette, Ac 3s. 6d. 

Main and Brown's Marine Steam-Engine, 8vo 12s. 6d. 

„ „ Questions and Examination -Papers on 4ttto, 8*o. 4».M. 

Mann's Book of Health, in Gleig's School Series, ISmo* la. 

Marcet's Conversations on Natural Philosophy 10s. 6d. 

„ „ Land and Water, 9vo Ss. 6d. 

„ „ Vegetable Physiology 9s. 

Mannder's Sdeotiic and literary Treasury, fcp. 8vo. ...... 10s. 

Moeeley's BUastrations of Practical Mechanics, fep. 8vo, 8s. 

Pereira's Lectures o* Polarised Light, edited by Powell, fcp. 8v© 7c 

Peschel's Elements of Physics, translated by E. West, 3 vols. fep. 8vo. 21s. 

Phillips's Guide to Geology, it* Edition, tep. too. Plates 5§. 

„ Treaties on Geology, 2 vols. fcp. 8 vo. Vigwttea, Ac. 7s. 

Powell's History of Natural Philosophy, fop. SmVigsMtte *s.6d. 

Steppmg-Stone to Anmial and Vegetable Phystology.lSmo. is. 

Tate's Course of Natural and Experimental Philosophy, 2 veto. 18m*. 9s. 

„ Electricity, simplified for Beginner*, ffltoo Is. 

„ Elements of Mechanism, 12mo 3a. 6d. 

„ Hydrostatics, HydxsalloB, and Pneumatics, for Beginners, Hdm. .... is. 
„ Lessons oa Meohairirs and Natural Philosophy, limo. (Key, 8s. 6d.). . 2s. 

„ Light and Heat familiarly explained for Beginners, 18mo is. 

„ Little Philosopher, or Science of Familiar Things, Vol. I. Wrno. . . . Ss. 6d. 

„ Magnetism, Vottalo Electricity, and Electro-Dynamics, l8mo. is. 

„ Mechanics and Steam-Engine simplified for Beginners, ffinw is. 

„ PrincipleB of Mechanical Phiioeophy applied, 8vo Ms.Od. 

TRIGONOMETRY. 

Colenso's Plane Trigonometry, Part I. withLo0arttAtns,ltmo. (Key, 3s.6d.). . 8s. 6d. 
„ „ „ Part II. with Problems, 12mo. (Key, 5b.) . . . . 2s. 6d. 

Galbraith and Haughton's Manual of Trigonometry, 12mo 2s. 

Jeans's Plane and Spherical Trigonometry, Part 1. 12mo. As. ; Part II Is. 

Scott's Plane Trigonometry and Mensuration, for Sandhurst College, 8vo.. . 98. 6d. 
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